’ünn nnf/i TiiniD - iu jno 


íJK .nnm iK na^n mma n^yia rmu> pa ->3 ,n->n-np Dipaaa ,iJ , K3 

nròiya pira nyapb tw>i\u nn^ai ,nT>ujjn nnu/ pa D^yian mmaa ,ru paaa ,pioyj 

. nrrayiy aw>m 


■níu» mw ,mt kwu by ‘pyiDn rriDn 

,imu/n w pa irmn nyau/n rrnn - ■naaan rrw -pnV ,mT xuna D^D^an dx 

.(ivu iv»y) myurfr nnai au/x , (f) ma Vyai ^nnn ^yi 


F 


1 i"o avs 



•napn bbi mTya toynb irm (man bw n^iyan pT>a) -pbinn bw nyunn pro nx 
atnpn pvab ruía an tpu/a rnbxnwn T>n nx tnmjn :n ■> ^ x n u> n iin ^a 
bw nynrm pr>a nx min Vtukít - -p^ma tntn nmaT py>a nx nmn myayxm ->jiayn 

.( 2 T'ü miy) b^nrt 
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2i"d tpx 


D~im nnnT pn-orn ■njunn mu/n pum , p dk mm bw rfriysn pua 
pab ymp •nuan mu/ pn mm n^iya bw amu/ myn cmícinn 3i"u nuyn .^nu/nn 

.mt nu/u , “i^^nn 


N 


N 


S 

• 

a 


ff 


I 

fíBII 

l s 


s 


N 



3i"d nus 
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iTDn -mp 1 ? ayon .lojan mw vnu/n ,niT ku/u b^n by m f -im^i mo 1 ? imj 

.•»u:unn mwb yirro b^nn nK tyim 1 ? tyotyn f ma by$-> ,Dv>uunn 


n i a n n n y n y niyn 


, (b) iimnn mum bw (tpum maiay) ruoiwn :D?rrm nunVuo mVn (f) man 

.TUJinn mwn nysuma xynm , (*■) ynx 3 i , (i) V^na mm rmyiya 

p - "inyi □■òtu mm («,) ‘mmn -pw (i) mm rrayiy , (b) nxnynnu; ^aa 

. mr> nbvu rroyiy ‘yya mm (f) mam ,^’nn by nyaumn namn 


nun orna Kyru ,->u:nrj miva ,mT xuru by ‘yyian man ^a omVi mo 1 ? ima 

:mu?n -mum “pbinn yiiK 1 ?! mm nny xyb , nxnu/n 1 ? 


-1 

f = BU 


[n] "puma" nrrnma mm : f 
[wb/m 2 ] vn^-nana nxuynn : b 

[a] D'nsnxa mm nnyiy : i 

[m] Dmuna 'jiinn "pix : í. 

mwa ’ito , tsok 20 maxny^ om Kunan ,a"o 10 ynxa Vm bw yop :K»m 
-nan 0.5 K’n nKiumn dk , Vmn by byisn non nK aum . -pnK ’Djaa 

.n"a’? 

F = BI£ = 0.5 x 20 x 10 x IO -2 = IN 


a"o 20 ynKa ibu? yopw ('mm pi o mm ,oitn namy nrnb nans na :mn 
byw ormmiya dk , n"»'?-na'n 1 bw mn»n Pya ,-pnK ’DJia nmya mnu? 

?poma 0.5 bw ma bys' P”nn 


:5apj , (I) onrn naxiy nK Koaai xnoun Kum nK htoí gk 


I 


_F_ 

Bí. 


0.5 

l x 20 x 10 


2..5A 
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:CPKjn •ou/a ruiaa Km f = bih Knoun 

. TinK mu; Kin ■nwann mu;nu; (k 

mayo tp-nmnn man inpu/ (a 

rmn mp mba 4> irnta inui mT-Kunj ia ,ayn uann 4i"o mora 

.□■«•níjann 



4i"d mn 


,Dia->an ^wb rmBnb ]no ,(nnjpn ^nu) pian Vtu Km (b) nxau/nm ^mn 

.bmm by ymu/nn m Kin (b•) am-in .bv>nb ayo (b') r "v t 

: nmn Vimn by byian man aiu/mV nmKnnn Kmmn ,-p 17 ■»» 

f = B 'IJI 

B’ = Bsinij) p*7 ; B'/B = sin* ’3 ,narro nruu; u6iuma inaru dk 

j^apai Krio-na nr fiy aora 

F = BI)lsin<j) 

[n ] jnypJ nrr»rna ^mn by Vyian man : f 
[ wb/m 2 ] -vnb-nan mmma nmaann nxnivnn : b 
[a] DnanKa V^na ntirn mm nnyiy : i 
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[ m ] trnona nHMn mu/a -mu/n ^nn -pix : % 

[°] mVyna mumnrt man nipb V^nn pa mim : $ 

.n"Bb-naii 0.2 >w nxnu/n bya ’d«b mu?a a"o 1ü ymn b«n yop :xmn 
,ntan mp >sba 30° na mina ’idj xin ox ,b”nn by byisn man nx au/n 

."ISBN 5 bu/ nasiya mn iam mim mim 

F = BHsirufi = 0.2 x 5 x 10 x 10~ 2 x s in30° = 0.1 x s in30°N 

sin30° = 0.5 :yiT»u/ ■'Da 

F = 0.1 x 0.5 = 0.05N :pb 

F=Bií,sin<f> xnoun bw uní mp^n xn f=biji kitoi^h 

ein90°=i aiyj dk pb , 90° na xm 4> jrmm ,bnnb Dnro man ^np nu/xa 

. f=bií. ba pj 

:bapj , (b) nx xuan F=BK xrrcmn xu/u nx mu/j dk 



Vnna mm nnviy dki .jiüvu i my»u/a xin b^nn by byisn man dku/ ,d->kvi ux 
nx Tninb nu/Bxn nr nu/p ,n"nb-nan 1 nxnu/nn mnn - nsnx i mnn , nun i íamxu/ 

: (b) muaann nxnu/nn nmm 

my»u/a mau/ -pb mnr»n nu/x ,nxnu/n nmx xm ,nan i myu/a ,nnij:in nxnu/n 

mu/a mu/ mima .nsnx i mnyiyu/ dit xu/un ,nun 1 imxa b^n by by^l T^nj 1 

.man mpb ama •njjan 
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mun ,d"it nxum .rona by bjnan ujmnn 


~f\wnw puo ,T>nx iwn mra mvwn ,d*)T nxuna ,rv:iabn nana unyyb iKm 

.(5V'u niy) nnu^nn man -mpb bnpn mm nanan 



5T'd tpx 


.rrpy a->ao nniK amo 1 ? naNU^ "iu>n ,ninu ibya - » nanan by 

y>a nmnn nyau/nn nK mmaa mxnb imai .nanan yn inn ymn 6V'u Tpya 
,na-nan bw cnyuprt w byw nanon .yiapn uaann bw rrwrt pab nanan bw miwn 
nanan m< aaiob d^snuv nbto «nnnan n^rnaa mm a D^byaa ,man -mpb Diay>:in 
.qijiu/ nbiya -mpan DTman D^Tnaa cyun iniK by o^byaa Dm bwn ,n-py ano 
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yo rvmrm ,mma ibya - ' k 1 ? man ■«np^ a^apnn niyupn by hkt nmyí? 

:ir na-»om <j>=0 K-»n man ■nip^ b^nn 

F = BUsinO 0 = BI£ x 0 = 0 

.ai3->D ujnin 'riyan 1 ? irby ,tyu bv> ,rP3i:po nynnb ipan^? na 

nwo ,V7u; y i t t n yrua ,Vynan man rearma rum (m) maio ujmn 
ipw •'Kjm ,man bw rmriNn rmpj pa 1 ? rpan bw ana^on nry pa pmnn jcvt ynrn 

.ynr 1 ? ayn man bw n^iyan 

dk t (a/2) K’n yvum (f) kih byian man - rpjabnn nana 1 ? omvu dk 


• (7V'u Tpy) mn nanan "py Kin ana^on -pyu; ,nran "pnn tPKyp 



7i"o "irs 



:Kin mman nnx bv anaion ujmn 



:Kin ••aivn man bw anaion uamm 


iDmaob nnu/ nvn Vnpwn ujmnnu/ -nn anaio 1 ? oidtu Dnnmnn -íjun ^Nin 











rTmmu; nn ,man -mp^ ayij ,anaion amò m ,-iKUia U) Vnnn yupi bijon 
naaiy iaa ,ion man aiunnb xntmm , sin90° = 1 it naiom , 90° mpn Vaa ion 

:TPKn 


F = BI*. 

jbapa ,mmnn nxrioua nr Tm a aryj dk 

M = Fa = BI*a 


- 13*7 iK ; a nainan rrou; tòx ruix , £a nbaann ia ,nx-o 7V'o miya piana dk 

•.munV ^aia 

M = BIA 


nvr>ma ,man inp 1 ? rfriapn .nana by ‘jynsn aiaion uamn : m 

[Nm] nun-pmia 

[wb/in 2 ] -vn^-nan nvnrra nx-iurin : b 
[a] onsma nanan th n-mn mtn nnyiy : i 
[m 2 ] n"n-a nainan rnw : a 

nw>»nu> ,na’iD mixa n"DV-nan 0.5 bu? rwnrn Vya v>nx ->0310 mu>a :Knm 
nxuna xm nx ,na’nan by byisn maian nx awn .man mpb b-opa nbm 

.a"o 3x4 ninnim nsax 10 bv nasiya onr 

M = BIA =0.5xl0x3x4x 10 -4 = 6 x lO _3 Nm 

.man mp isba a mira Tua nainan num» ntwca ,ibb3 mpn nny pinaa 

immon uamnn nKrrcnaan ,yriTb ayn iaiK f man bw n^iyan pima ,m mpna 

.(8V'u miy) ym 1 ? aman Fi arann nx niyn 1 ? vn 
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M = Fia ^au 

Fi f man y>a au/pn dk hku f 8T'u aT>ya pana dk 

Fi 

Fi = Fcosa lí< -jr = cosa 

m = Fia = Facosa tVapa ,uamnn nKntnaa rrr -nora a^ya dk 

f = bií, naKya aaau> isa 


M=BI£acosa 


:pb 


uamnn aiu/mb rnbban Krrcnan nK ^apa , a = Ha nanaram Krronaa a->ya dk 

•.•njaan naiya nana by ^ynan 

M = BIAcosa 


[Nm] aun-puy>a mnvra ,->vnn mun nana by bynan aia^on uamn •. m 

[wb/m 2 ] a"ní?-aavi rmvra nKaumrt: b 
[a] DnsnKa nanan naa Daim Dam nnany : 
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i 






[m 2 ] “V f n-n ronan rms : a 


[°] m^n rnp^ mnan tiu/to pn rpntn : a 


rrnsQ ,0.5 riNnwn fVnK mwn 

. mDn ->* 0 p 60° nn rvmn ■noa nVw 

20 nn:ny 5yn d* iT nKu?i3 *rn dn ,rD*nDn Vy ^yisn cttaion hk nwn 

.Q ,f o 4x8 n^mroí “iddk 


:n mn 



; cosa = coso° = i n^apn , (a = o) mm -mp^ Vrapw m*nm nwna “iu/nd 

Kun:n yvnn mu/Nm UKYttu/ Knoun m , m = bia rrnyn nr< ^apn icnonjn 

.HT 

Q iVap» , (« = 90°) man -mpV ayu nanan munn nu/xa ,nxT nmy 1 ? 

. aamon kV nanam ,o mm mmnn nr mpna ; cosa=cos90°=0 

, tojíh mun rnnu/n ,dit ruwu nana by n (Km ixan nyam mponn 

man -mp 1 ? ay>J nanan mu/n ia .ayn 1 ? nanan nx xn rb tixiu/n aian uamn byns 

.nnjjjnn 

.nanan bw Dnrmn o^npnn myupn nt by D^yisn mman pi nn nny pnaj 
□-i^yiDn f' mman nw ia ,narpj f mVxnu/n mn ^baa -nym ,9V'u nr>ya paru dn 
. nbiya ip inw by m^yiai nnbiya proa nnaia» , nnmnya n^nw dh nbx myup by 
‘jiKin ,nanan bw nayn by bbi D-iyiaun: nmxi nt nx rrr mman mbuan nVx mann 


. anan uimn Dnym nmxi 



9V'o ii’s 
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y a b y a □ n t m b u> nViy a n i a n p y 

nxnu/nb mm orna xyna .njaan mwa ,nmna by byaan aaa->on uanan .aa^xau/ ->aa 

.nanaa mam mm nnyayba nannn nuu?b , (quu/n naa^ay) 

nau?yb ima ,nmnan by byaan •oaaion uanann nx maanb ma^aayn dx ,-pb ->x 
nnaan ^m-by ax ,nmaann nxnumn nnaan im-by ax ,nmnan nuu? nbnan ^m-by nxT 

.mm nnyay 


ia->y) nbxn nbx maaaan naana n bya mbn mbo *ynab xm mnx nanu/ax 

.(ioa"u 



1 )i"3 na’3 


mm uanann - unbu/ "pnaa nxa ,aanya baaa mm uanann - naana mu? -pnaa nx 
naau?-> Vrban uananm ,aaaaa nama ba by byaa maann nawm bman ,nu?abu/ i D baia 

.muanann maob 

naon baaa nnx nana by byaan ,uananb mau? bapu?n uanannu? ,~mab baaa 

tb^boa naanan 

M = NBIAcosot 


namma (luaan nawa .nabn b->bo by byaan aaarnn uanan : m 

[Nm] nun-pua-u 

[wb/m 2 ] n"nb-naaa namma maann rtnu?n nxnu?n : b 
[a] Dnanxa .b^bon iaa mam ,mm nnyay : i 
[t] b^boa naanan naon : n 
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[m 2 ] v'n-a *71*701 bw innn nuu> : A 
[°] mal mp*7 *71*701 bw innn nunn y»a miiTi : a 

n^n -íwN ,m3’io 10 Pya 133*73 *71*70 *?y *?yi3i tuaiai nyny na awn :Kmn 
.-i»ao 6-’? nu® inonyi mai ’iip*7 V’apa i*?w intii 
.naaK 1 Woa oiti nasiyi VaV-oan 0.4 x’i iKnyin 
A “3 

M = NBIAcosa = 0.4x1x10x6x10 xl •= 2.4x10 Nm 

uis ,tnmiai *73 r»rp ,yiap ioib U 3 an bw ,io ixo miy iin 1 ? 133*70 bibv 01333 ck 
yuiu; v-p-^y V->bon bw 1313101 osmni nx rmvb irn 3 ,nr npna .Diyiap f mtn rrayiy *7 

,yi b^bv oidiuo mt-ima * 7 yi 3 n m pipiy . 13*73 oiti nnyiy 

npi mnim^x maon ,iiy *7y ,na3nn iiaup y >3 iu>x ,ioi 3 U 3 in ii 33 in^ani 

unrmyn innyiy nK iwx ,nim nx ninnra i 3 ii ,133*70 *71*70 -pio it maoo by .Tftçn 

.mo *7 

t luiinn *7ayoi bw pxioi nx pupnb nipon iwx .Vto na-ò rpiiyo *71*701 Taioa 

3311101*7 rnpy *7^on ,yao y>x *71*701 pai it 131*7 y>a .mu ai nw nuu/iu; ruo by 

. niy aiao mnvoina 

*7K laino imiD 1311*71*7 yiop .mrottf m*? 133 by yi 3*7 iiu/yi aino aairm *71*701 * 7 K 

.(1 ii"u niy) niruum m*7 narina xyon ainonv ayoa ipitnoi ,*71*701 



1 n"o tpx 
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aiaioV mun ,Dixn nnyny 1 ? ’on’ ujmn rxriDnn ,b^on yn mx Din-nxnw yna 
rtNyina nrou nnVòn y>3pn .mruum m 1 ? bw ímiKb airran ya riNyinai ^bon 
•>ju> m^is b->bon byi ^mn . poa-nu-wm» *p i^-by Viysm ,^on nyunn 
. mnaum mb -oa by mm nnny riK pmm nrtnm ,iipk iyrb ynn wn ,D-nxun n->ujmn 
m 1 ? ->13 by ,“inr> npim nnpan Vnprp pnt<n ay» ,nrrp nrrm -nmn mrn nnyiyu; bsi 


mruum 


yrp nn»m ptu proa ••airmo uam» nnom ,mxn nnnx nnan nt< d-odi» dk 
tn»^ irnu/BK pm mabn -w» mx rrp-xn 1 ? mKnn nx t»uo» ix na^o» .-p 3 ^ proa 

.pDibm mx imyy»Ka 

nymya Kin ■ujjj» mu/a prun na 1 ?» b^bv by Vyxsn ua»i»n oanntp idd 

M = NBIAcos(() 

• rrwn pna ->Bb3 bibon bw rmuan rnnxa n^n .^Vori by Vyisn ua»i»n ,1^ 'k 

.1 n"u -yny» y-iBinn mxn m» -mn p xb 

biipn ia nyx xin ■nnann mum ipy^an nmVm tp^mynn maup 1 ? mnn 

. (i 2Vu -n-iy) mpn boa D->-nn;inn rron mp irpaV ^Vori nun» 



m 


1 2T'd mx 


pT>aa mbyis man ^npn ^Kin ,•> b k ■> a a aio mp nx mo» mo 


ormn 
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o K^n man mp pa 1 ? Tninja yo (a) irmrrw jKVi nyaian naponn 
: rr>nn laa^n by ^yion uamnn aiunrk Knoian it nanm tb^bon bw ayn 


M = NBIA 


n\yt dtt 1 ? y.i]D b w nViysn 111 ? V 

nnViys pnpyi ,rv>:an rronaiò n^nun nmax mnrfr Dittoauro n^Vnwn tnyian 

.ya-^o tnsnn dit-t» bw nr 1 ? nnn 

,i 2 V'u -Tv»yn ntonna ,níaa» mu» 71 dit muna nana omaan dk .aanoiy na 

.nniwi T»a nmnn nViyan bw ntonna aian uamn n^by bys~> 

■ypya ntonna n bw aaann pva nvp , I 3 i"u Tpyau/ nanan ayn 1 ? ornwa dk 

. 1 4VU 



15i"d nvx 


F 



F 

14i"o tpx 


ntnpn nya nvt ~íwk , nanan yup - aaann jvnrnn naamon nananu? areò 
,ht ayna ,nrwn po nmnn nbiysm , (I5t"u tT»y) mmn auapn nya Kyn 1 »'» ,msyn 
. (i 6V'u m-iy) -yian yvpaa nanan ttn aaio 1 ? pxiu/n ,anan uamn 1 ? mnan 
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F 



13VBTPX 16i"o ni’S 


.nmnon nb nrniaan hVn oiKamw ,p on ,ma 

nyDü nia-non mypa rvcom ,mT>o^ mnan hk .rua l ?33 .íoon 1 ? ■na 

.nny nyai no-no 1 ? iwp pua moirran ,nnyn np^nn 

.miruD n^vipi nmpnV D^yiopri Dns isia "uu; y»n np^rm rnivrin nynun 
T>nn mm miT rrr puoi ,rr..mn nynum munnnn th ->bnum mta nann mnan 
oimo 1 ? ornai jito miKO Vyis oioion uamm ,rpiynn nyoun oimo nnnb ,pvo inua 

.( 17 i"u nr»y) nanan 
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17i"o tpx 






















tpjnn n*7K Epuaannup^K .tpynp tnuaan tnpna rpuaannupVxa wvxwrò Dmu 

. (i 8 T'u -ypy) npnn irmoa 



1 8i"d ii’s 


□rjua mNTynauJ D^yiarjn ,~\W' dit 1 ? D^yna» byj ia 1 ?! rfrnyan ynpy nK iKa naaan 

, 11 t y mpn *\m ^aa by nnanan ,maa nna-na 

,b\ by aamnn ,pnyn ana-n? 1 ? D-ran pm aia-»o-wnnn -wdk» aan marian ido» 

.nmn nmaKa nKuannn ana^on nynan hk n-jp^Dn nann 


nu ^nu/u n^^apn D^znbin ■pa ‘pjnan rmn 

.rmn ik mnu D^yis D^aa» nnw T>a n ,a" , > paaa irm 

,(19V'u Tpy) riT nK nr cnaunn ,rroan nniKa trmn ,mr ->Nunj cpbiapn D^n w 
. (20V'u *iy»y) nr nK m trrrn ,nnanan nnnana onirn ,mt nwuna Dnnma n^nn djiini 
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nna iam 





íKum tròopn no - ’ 1 ?!» -w yo ^ynsn rmn nn:ny nK ?mò im *wo nny rtKta 
•yn . r Kin arruo pmnm nr 1 ? nr n^opn , i ynK -hyi n^n wu mu .dit 
.( 2n"ü tto) I2 'innyiyu> dtt nnr uu>n yn ii innyiyu’ d"it dtit yiu^on ^on 



21 1"D YPS 
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■pan ornai y»an luxinn mo 1 ? mm orna roana umnn mum rroyiy ->3 naa íann 
DTausu; n^ayna □■>uwsnn ,nun -p^in a^ao ,man inpn Vwn .Tunnn bibonn yniò 
^aynn tpin n’n’ ,'iw V^nn yn naiyn ,man np bw ^onn yiiKU/ nn ^mn rama 
bw yup nnnn nun b^rw .pawna npn dk , p 1 ? ,iiN mn y>an nujonn man . 2 ttr 
rprr> yan-wxwn-man it nanam n=i man 1 ? ^au nn ,bna nxn nuip nVya nana 

. i Dim nnyny 1 ? rrvuy 

:munb> bau 

at" 

m 



nnyiy 1 ? nun orna ntam ,mr kuhj -w> nampa ,nwn nmny ia .cpkh na< 

.'j^nTTO pmn 1 ? yan ornai mm 


b = y 0 u r H 


u r = 1 


B = y„H 


yplj 

2ttR 


Wb 

m 2 


:kvt V^nn nanpa ntoumn 
: im ,t»tik Kirt yinm ^Kim 
:tnun^ bau pb 


m\ya mum ,mT «una ybva by 'ayian man nnyiy ->a ,m pna nbmna .mto 

:ton •>ujan 

F = BIí, 


F = BI 2 Í, 


:DwnV 'ama ,2ivu nmyn yiam 1 ? on^ra dk p^ 

F = BI 2 «. 

:VapJi b -b niKnnn viman hk nmrn<n Krrcnaa a^ya 

Uoll 


2ttR 


I Z 1 


s^apai p 0 = 4irxio -7 KTOua a->ya 


F = 


^xlO" 7 !!!;^ _ 2xlQ~ 7 I 1 l 2 fc 
2nR _ R 


•^ya nmí tpKunan , «■ yu< ^ya ,Q-»a^in nw pa ^yian man -o ,nwn ia* 

onanm mnyay 1 ? “um oma Kyna , nna nt r pmna mioraam , i 2 —a 1 1 mnyay 
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.ornara prnnb iaan orrai .n^bann -pitòi 


„ 2xio -7 ixi2^ 

F _ - 

[N] nrr»rr»a tnT aKuna o^bm nw y>a byaan man : f 

[a] onsma nabraa oraam nanany : i x i 2 

[m] onuna n^bnn ^tik : i 

[m] D^auna n^Tin pa prrann : r 

oar Nuna.ona nnx 5a au?N , 0 ’b’apa o’'?'>n nu> pa 'jyisn man nx au>n :K»nn 
. aoa 10 ’7'>’>n *73 naix .a"o 50 onrr>a pnaam asas 100 masiyw 

„ 2xl0~ 7 I 1 I 2 í. 2 x10" 7 x100x.100x 10 ,.., rt -2„ 

F = - - - =-Õ3- = 4x10 N 

,Dam rrcmy ton aru< asoK :DaTn nn:ny narr bu> nsona naaon nny a-nanb baia 
man dk ,hto nr anu aun bw pmn n^pmann .D^biapn o^bn ■ou/n nriK ba yn naim 
.■peru 2 x 10 “ 7 Kin naaabinn bw nnx aun "paxa D^yup nw pa byasn 


unmnupbN bu; nrpu/nn rro 


pai ,nnn aapnb aaarnan jD^bibo aau/ bya noaa uaamaupbx axinn 22i"u av>ya 

.btaa nbipuna naaaro uaamaupbxn lauap 
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22i"o ar>s 

















taxnb ima .imaa 1 ? o - >amau; ->sa .uaamaup^N bw nmnn m3 in , na->u/nn ma nK 
-inup^tciu; anma naaan nVipu/nn nx DiKyiniy ay m^ipuron ns^nn ■>~[i-by .rnavoa lana 

. riKu; 1 ? ^aion uaa^ 

:xnoian myynxa uaamaup^K bw nmnn ma nx aum 1 ? ,p ma ,yr>a 

io 7 b 2 a 
F = —87". 


[N] puma nrpma nmnn ma : f 
[ wb/m 2 ] a^-aan nrpma c\uu/n mmay : b 
[ m 2 ] a"na nmnn tpa 1 ? D->aupn T>a yann nuiy : A 

quu>n rnmsy yia-n 1 ? num orna xyna uaamnup^x bw nmnn ma ia .mxin iax 

.uaamnupbxn bw D^aupn ix auipn pa yann rrowb num ornai luaann 

. n^V-nnn 1 Pa? nis’ss 'jyn 'iow asm oaiainap^x bw nin^yn c ps - ’’? txnain 
,a"ao 100 xm rnop mw os ,Daiainapbxn *7U> naana ma nx i»n 

F - i2^A - 10 7 *ffl . ^i;>0»10- 4 , 3,8® 

oTt j*i.4 


1 = ÜL f—" 

A ARro m 2 


:naipn pana ia’xnu> ^sa 


•.bapa .uaamnupbx bw nmnn ma aiumn 1 ? xnoiaa nT mura a->ya dx 

„ io 7 b 2 a io 7 /ni\ 2 . io 7 n 2 i 2 r „, 

F = 8Ü - 1T (ãí£) A = [N] 

nor nnyiy yian 1 ? num orna xyna uaamnup^x bw nanynn ma ■o ,mxin ia« 

.maiaan nson yiam 1 ? num ornai ^laa^nn 
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iu p-mV rrnym dizpo 


VmpTi nu inn 

.nnaa ]rm nriK pa -íurc ,maiu/n iDon nViw VaVn ,rrvna mVKiy tpiK "pas 1 ? 
ynnwn itk mwn pn areò .visa rp Vy nrm< poVa ,naaaan miu/nrt nx nnaV y>by 
• n-roV au/x amnn "|V pin nna ay ynapV H3 aaon tpoa nrnarnn ,m3wnn ny 

puaan natv "imV d~it xtina V^n ta-iüTian nx (1 vu 

. inalar naia nx hjup V^via Darn (x 
.■>oaaan m\rn nyswna Danrv> V”nn (a 
.V”nn Vy nyswn Va mnn xV (a 
.ma VyD’ V^nn Vy (a 

o-p-Vy n^mp ,naaan mra ,dit xuna ,Vnn Vy Vyasn man pr»a riK (2t"u 

• mVxawn r>n *p VVa (a .aman VVa (x 

.maavi a’n «p VVa (a .maavi avi VVa (a 

:yir> n^unna ysnnn T>Vnnn (3V'u 

.nVyaV (x 
•noaV (a 
.nra’ (a 
.nVxaw (a 

?paan xnn mxan DWttnnrm nr>x (4V'u 




















ilVrfr-D Dmrn yya 1 ? na-^y ,ynn pyoa yu-> munnn ymnn ■pVwarw run ‘py (5V'u 

mpa ‘pw ’av>nn ,aoipV D nmpan nx ,p’a’a C -i B nmpan nx nanV (x 

.'»’?’’?wn atnpV a nmpan nxi nnan 

mpa 'vw PPwn aoip 1 ? D nmpan nx ,p»an C -o B nmpan nx lan 1 ? (a 

.’av>nn acnpV a nmpan nxi nnan 

B nmpan nxi nnan npa Vu> mnn aoap 1 ? D -i a nmpan nx nanV (a 

.mVwn amp 1 ? c -1 

B nmpan nxi nnan npa 'jw •'V^n aoip 1 ? D -i a nmpan nx.nanV. (n 

.■>av>nn aoip 1 ? c -1 

aura © pnxrji 

A B CD 

rlVnbu nnu’n yyn 1 ? irby ,ynn proa yip n^ina ysmn ■pVwnu' mn by (6i"u 

npa bw ovnn aoip 1 ? d nmpan nx ^mao c -i B nmpan nx nan 1 ? (x 

.'PVwn aoip 1 ? A nmpan nxi nnan 

npa OOwn aDip 1 ? d nmpan nx jppao c -i B nmpan nx nan"? (a 

,’arnn acnp'? A nmpan nxi nnan 

B nmpan nxi nnan npa Vtt> •>av»nn aDipV d -i A nmpan nx nanV (a 

.'PVim aoip 1 ? C -1 

B nmpan nxi nnan npa bu> PPwn aaipV d-i a nmpan nx nanV (n 

.•>ar>nn aoip 1 ? C -i 

t 

A B CD 
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T»n c\a bbib nxnna 


(7V'o 

u^s’ ,antn nam iiraa 'rnaxm ’3i3sn aaipn n^a nasis T>n /p ox (k 

• T^nnn by ^yion man py>a nx myasxn 
f onn nam jvpaa m.yaxxm mm aoipn -nPa maoia -pn qa ox (a 

. T»*?ian by 'ayisn man |iT>a nx 'maxn 
7 ”s'> , 0 -irn nam proa myasxm mosn aoipn nVo masia T>n ^a ok (a 

.■p^ion 'ay 'ayion man pro nx 'anaxn 
u^s’ f T>n ^a proa oaaa omni ’ai3sn aoipn n^a naoia V-naxn dx (n 

.yVion 9y Vyisn man pra nx myasxn 

-.■vixn nw -pnn ,etit xuna by ^yion man (8i"u 

nur ornai tnin nasiyV nua’ orna ,moaaon nx-iuan 1 ? nu?’ orna xsaa (x 
.muan bw nyswnn omna xsaan ,*pbion ynK 1 ? 

■psn ornai D*irn nasiy 1 ? nur> orna ,moaaan nxnuan*? nua’ ona xsaa (a 
.rnirn bw nyauann omna xsaan j-pPian -pax^ 

.-p^ian -pix^i mm nasiy'? -psn ornai moaaan nxouanV ‘w> orna xsaa (a 

.muan bw nysuann Dinna xsaan 

.nxnuan 1 ? -psn ornai , "pPian -pix^i Dmn nasiy*a nu? 1 orna xsaa (n 

:naiaa f = bh xnoian (9Vu 

.man pipV as’3 V^nni mnx xin maaan muanua ’xana (x 

.man ’iipp 9’apa V’nm -pnx xin ’oaaan muanua , xana (a 

• V^nn asa*a ma’wn pxi mnx xin naaan muanua ’xana (a 

.P^nn bw asa *aaai ’oaaa m» ^aa (n 

^yis nanan ‘yy .naaan mu/ "pra nxanaa ,mr nxuná ^maa^n nana (iovu 

na^nan nxir , n ir nanai pmairaa onaiaa ix ,nasiy ’iw ,mma air (x 

.nmaaa 

. naaan m®n "jina nx^in 1 ? 'ixiuan ma (a 
.o”oaaan man npp 9’apa asa 1 ? nxnnV nxiuan ,’aiam oaaia (a 
.o”oaaan man npp as’a asaV nxnn 1 ? 'íxiuan , aian oaaia (n 
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pujjn muo mvwn ,mr nKuru iwna by VyiDn .arm-ton uamnrt (i i vw 

ornai (Ho^aa dith nnsiy’71 mu>n ^tp rpoaaan rm-iuni 1 ? ~\w oma xxaa (k 

.na’aan nou>'? -psn 

noTpVi nanaa oirn naxiy'? ,m®n bw jvDaaan rwiTpn 1 ? *np’ orra xsaa (a 

.noaaan 

rptman nxurn 1 ? -psn ornai ,na’iaa d-ith nasiy 1 ? to’ orra ssaa (a 

.nanan norp 1 ?! mwn 

iniK’71 atraaan mw bw rmiipn 1 ? ,na’ian cntn nasiyV iw orna xsaa (~i 

.na’")D n 

?TDsn Kin D^íun Danaunnnn ítpk (i 2Via 



tTTTO 1 ? irna ,ya bibo oasion ,mr to myynK3 (I3i"u 

.poi^ri ou naxiyi aw’ oit nasiy (n 
• na^a -mr oit nasiy (a 
.laVa ]'>ST'?’n q-it nasiy (a 
.naVa mprn oit niasiy (i 
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•.rwnuna ,tnt -ro bw mVnn ,bnan na-» 1 ? (I4i"u 


.’ 7 ’’?on Vpwa (s 

.ainan nyian ars'”'? (a 


.’oaaan Vayan Vu? ]is’an naapn 1 ? (a 
.^on «isn^a rVy *)ia nna (t 


íurauro -òrM n jnan (i 5i"u 


.maaa rimas 1 ? m^aiyn manas man 1 ? (s 
.mVawn manas 1 ? maaa manas nnan 1 ? (a 

.□•naiaa a”aia’o o^aaaia nva’ 1 ? (a 

• tiv>a anisa □«aia^o moaaia nm*’ 1 ? (n 

:Kin íanamv yiana n??iynn nyaurt mpsn (i 6i"u 

.aia^on nya nanaa om na^nr myas 1 ? (s 


.naia’D nns 1 ? ]iT>an ímsa nanaa onr nonr tossV (a 
.naia’0 nya mnaiaa man’aa na’naa ont nont niras 1 ? (a 


.yiaan Vw nana 1 ? nnan mpa fa nan 1 ? (n 


:~iun mtb yian bw ■naaann mtvn (i 7vu 


.yiap oaaa ’m-Vy nsian ,miy nvn 1 ? a”n (s 
.oaaanüp^s ■>m- 1 ?y nxian ,m® nm 1 ? am (a 


.aaaamop^s is yiap oaaa ’T>- 1 ?y nxian ,mw nrn 1 ? 'aia’ (a 
. nimy Wo pia rVy yiap aaaa nrn 1 ? a^n (n 

:D?naian nmaimaiy ninn isuna D^apri Dia^bm ?au? v»a (i8vu 


.na’iya mma D^yis (a 
.m->nn mma □■«'ayis (n 


.mma 0’Vyis j»s (s 
.aia^o oaaia Vyia (a 
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-.D^nt nnwvow dto-it vuru nn^nn nw pn (i9V'u 


.nrpun mnn D^VyiD (} 
.mm mnn D^yiD (1 


&!■ ±0 b 



£ $ (> 

^-0 0^ (t 




(a 


(t 

0—^ -^-0 


,mni3 D^yiD i’x (x 
,3U’0 BJOVO Vyia (2 

?pDjn Dwinn ihpk (20V'u 

ingl ®-E (X 



?li3jn n->unnn inr*N 


? 


& 


(K 


(21VU 


0^ (2 


?ynjn D->unnmrrPK (22V'u 



-^0 0-^ 
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:D’Kym ,d~it iKunj ,DVr>apn D - >aV?m pu; pa n^yiDn rriman (23i"v> 

«om^Yian f>a pma 1 ? nu» 1 on’a (x 
.om^ian pa pmaV "psn orna (a 
.□■o^Vian pa pman yianV mm o ma (a 
.□•o^Vian pa pman ynn 1 ? -psn orna (i 

:Ksr?33 uaannupVx bw naiumn ma (24V'u 

.maopn nDiyV um ornai moaaan nxmyn 1 ? iw’ o ma (x 
• 0 ’aopn nau? 1 ? -psn ornai moaaan nxurn 1 ? um oma (a 
,D’aopn noipV i»' ornai moaaan nxnpnn yia , n'? iw’ oma (a 
.onopn nou? 1 ? *|ion onai moaaan nxnynn yn^-P um orna (n 

lUaannupVx bw umamn mr nnany nx m l r>mj dk (25vu 

.nyanx ’S i5w na’u>an ma Pr (x 
. o^aw i s i 1 ?» na^iyan ma ’?na , > (a 
.na’u>an ma namm x5 (a 
. oaaanopVx Vw oiaa^an ont nasiy nx omir» ’s 'anan'? mniysx px (i 

:u«»nupbx bw manan ~ison nx uhíw m Vmaa nx (26 vu 

.nyanx ’s iVw nanpan ma Via’ (x 
.o^aw ’s iVw na’u>an ma Vna’ (a 
• na^an ma namm x 1 ? (a 
.maman nooa paV nannn ma pa iu?p px (n 

,nonQ nmya tpsa um pupn um um pu/y rama tnx ~iu/x .niuaannup^x pu; (27i"u 
:mana--iDnxn nsonai nm!?n inn nuuo (Hm^n -puxa ,-minn anua cpnT 

.nann ma imx mm □ ■'oaaanopVxn •>au? l 7 (x 
.mm pin nann ma mm oia5 (a 
• nni’ prn nann ma mm nonaV (a 
.nann ma non mm oian (n 
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n 


by&w mnn nnyiy nx nu/n .num 100 mnanyu/ mr «uru n"o 20 mnxu/ bm 
msmy nx ,(mnn mp 1 ? mr nmnn) maan mu/ "pnV mana nx ,rrr by 

.■vnb-nan 0.005 xm t^uu/n 

.•vnb-mm 0.6 xm t^uu/n mamar m ,maan mu/n mu/ n"o 40 “pixn b^n 
mnn mp m^n 90 o nn nmnn xyna xm nx .^min by bymn mnn nx nu/n 

.nanx 50 bv rnaanyn nn xunai 

xnn dx ,nsnx 180 mnanyu/ nn xunan ,n"o 15 ynxn by ^ymn mnn rnn 
0.75 xm m riuu/n nmmaru/ ,maan mu/ bv mnn mp mVn mun nmnn pna 

?n"nb-nnn 

•>uaan mu/n mu/ xim n"o 30 mnxu/ ,bnn im n-nínV ur» nnviy mx Vyn mr 
15 bv mn nby bys->v nm by ,-i"nb--inn 0.5 xm m nuu/n mamaru/ ,nnx 
?mnn mp ny 90 o nn nmn nam bnnn nu/xn ,pur>a 

T>nx maan mu/n mu/ - nanx 10 bv nrayiyn nn xu/m n"o 20 mnxu/ -p^in 

.mnn mp Dy 90° nn nmn nanm 
? poria 1.2 mnyiyu/ ,ma ^ym -p^nn by nx ,t\ou/n mamy nro 

xin m t^uu/n mamyu/ .maon mu/n pna nanx 2000 bv rroanyn mr xunan ip 

.mnn mp 1 ? ^ixnn ,n"nb-“Dm 0.01 
.ipn inxn non bn by bymn mnn nx nu/n 

mamyu/ ,maan mu/n pna ,nanx 6 mnanyu/ nn xunai n"o 15 mnxu/ , T»^mn 
moa xin nx ,-p'r inn by byian mnn nx nu/n .n"nV-mn 0.5 xm m qou/n 

.nnu/n prm m^n 30 ° nn nmnn 

msmyu/ ,maan mu/n pna ,-ianx 10 mnanyu/ nn xunai n"o 20 mnxu/ ,T^» 
pr>n \^b iam nmnn nx nau/m nyiann xarna "yi^inn .n"nb-nnn 1 xmia r\ou/n 
90 o , 30 ° , o° mmnn -pVmn by ^yian mnn nnyiy nx nu/n .mu/n 


11 y n 

(ivu 

(2T'0 

(3VO 

(4l"U 

(5VU 

(6l"0 

( 71 "U 

(8V'ü 
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.■VD^-mn 1.25 ion nxnumn m ,T>nx rajra mw 3 pn: . 'n i ranxu? mm (9i"u 

.□iTurnn mnn ?n p'r- -pixn xim 
mirro xim tnx 6 nbipum imuunnu; ,?*nu ■'‘roum Vjyn bw yup mirra /?mn 
.Vnnn “?y ^yisn mnn nx num .uVn 24 bw nnn npn 1 ? 

Tnyn yraron .V^nn by byron mnn nx num (10 i"ü 
dit xum Kim n"D 20 inmx ox , 23V’u 
1 x?n quum msiQy dn ,nsnx 50 innyiyw 

,i"n!;-im 


nnmm n"D iO nnmx nu'x jnijnbra nnran (1 n"u 
inxnu/mv . Tmx roAra mura mim ,n"o 5 
.mnn •mpV yrapnn .nrob-nnn i .2 
nr,rni nnrann by byron uraron nx num 
."ISDN 3 bw nnyiy Vyn dit nxum 

,ronx 2 bw rrayiyn dit nxurn n"o 2 rrarmi n"o 3 nnmNu; ,montra nnran (I 2 i"u 
urainn nx num .mrab-nnn i .5 inxnumu? ,mnx rojra "pnn nnmnom 

rarayn nunbura nnrann by byion 
.mnn inp^ n^rapn nnT>nn (x 
.rrran inp raVnôO 0 nn rnmra roíun nminn (n 
.mnn mip pira 1 ? nnyra nm?nn (a 

murra nu/N ,nin?nn 100 Vyn ranVn b->bv by byisn uraran myitu nx num (i 3 i"u 
,n"no 20 -V nnu/ inunyi ninn inp 1 ? b->npr. ibu? -|nrm 
.nsnx 10 ^on Dim nnyiyi vraV-nnn i x?n nxnumn 

,d"d 3 inmx dx ,dit ro bw yjn V^on by Vyisn uraron myny nx num (I 4 i"u 
^yn xm ^-^on pru in ,?bN?mn mum .mninn 60 "pnn xim n"o 2 mrm 
.dqdx 0.01 xra ^bon mtn nnny .nrob-nnn o.i b\u nxnum 


I—w I 
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rwaann nfou/nn 400 "yro .n M rj 20x30 ]n yj b\u T»m“PB ( 1 5V'u 

.iam 5x1 o -3 b-^oa tnm nnyiyi vn^-nan 7 xio “ 4 x-»n irtKnm 

.^•/bon by ^yian laianjn ujmnn nx au/n 

^n bw mam 250 Tm V^on .n"o 2 iamm n"o 3 nabn bw iamx (16V' 

.n"nn 0.06 bw ~)nn mw ‘pya nunra 
.vnV nan 0.4 ^u/ murra nxnu/n ^ya ^xm nnu/a pru V^on 
.uVn 0.030 ^u/ nnnV nairrn Kin nx ,b^bvr\ by ^yian uamnn nx au/n 
.nunV n"nn-mx 0.01 8 xm nunra bw rròuon nrmnnn 

?3"D 10 prrraa nnjran mu/n nnyiy nx au/n .nanx 628 mn ipa nntn nnyiy (I 7 i"u 

.ipnn 

100 innyiyu/ mi xum nnn nnx ^>0 nu/x ,raTn •nip nu/ pa ^yian man mn (i 8 i"u 

?n"o 50 nnrro pnnnm nanx 
. (ipn ynxn nun bib man nx au/n) 

40 mpmnnn m^n nu/ mmnn nm nr non 20 tppmnnn bnwn -niny nu/ pa (i 9 V'u 

.nanx 500 innyiyu/ nnt xum ^a .nrn m n"o 
.mV»nn pa ^yian man nx au/n 

100 bw rrnyiya mT nniT ,nun 2 namxu/ .D^^apn nunra muin nu/ yn ( 20 i"u 
.rrrn nr n"o 20 mpmnn nn nx .nmra ^yian man nx au/n .nanx 
.nanx iooo- 1 ? moina nnm nnny nnyy'->Vnu/n nyp nyu/a 
.nypn nyu/a moinn nu/ pa ^yian man nx au/n 

nxnu/n nyr> oimnn b^bu .n"no 1 57 xin nona unmnup^x bw aoip ^a na nuu/ ( 2 ii"o 
.unmnup^xn bw naiu/nn ma nx au/n .vnb-nan 1 bw 

-nan 0.8 xm t\ou/n ma^ay nx ,nuna urimnup^x bw rmnnn ma nx au/n ( 22 vu 

.n"no 50 xin aoip ^a bw "|nnn nuun mra 1 ? 
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Cr' 


nKHK/nn- fu í no 


Kim ito by^ .man rrwa yirun ,d-it kutu ‘mn by dku> ,mipn pasa imxa 

.‘ayian man yrnaa yim itk .yn^ ■uyain 

-pna n^yan dki fnaron kvi ‘7"jn nViysn ^a (TiVti ma yaim ■wproron 
bxyn bw pbn mirro b^nn dki .ynn-iaup^K-ma V^nn rnyp pa ysmpuan nw 

. ^num mi ia mar» ,mo ^num 

pa aaiyrran n"ion jjyuaamaup^N n k i w n mmap it rfriya 
.m unn dit map ^ayna naTm ,mpin n " k a map bmn myp 


muno n"íO rrpy» 

m yna auwa m ymn-iaup^K-ma ia mw xb ^uun nmy "pn 1 ? Vnn omaa dk 
■ ymn m yma dk ,nxT nmyb .(it"ü tpy) D^rorunn man mip 1 ? ^apn pmaa bmn 
■^nu/ri *?oynn p^n mirro xin dki .yron-iaup^K-ma ia miar ,man mip 1 ? aya pnaa 

,( 2 t"ü nr»y) ^num dit ia min ,tuo 



1T"0 aT>2 2T"D ' n,s 
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munn .D^níaan rm mp -|mn ^in iujxd -.xm -pn nyman naponn 
■pnrr» ^nnu/ puo ya uaanm nm:D3 xyna V^nn niw<3 Da pm Kin .yan-nup^x-rro 

.Dmjaan ma mp 


mwinn pin-nop^nn-nian n n a n 

i’n í?Va myynto D^ymp munnn yan-nupbxn-m:an nmn nx 

Viwm yaiayn aiunpn prob naan -pn tpu; pixai manm -pn nK D^man :n ■> a n ■» n 
. (3t"ü nr»y) munnn n"xan nnan nx rim» niyayxn - -pVinn bvt nyiann pvo nx mr» 



nyiann pvrm luaann mum bv iwavipa nVn munnn n"x3n pmo ■o ,mxn iax 
,anun “p^ 1 ,man mp 1 ? aarua .‘ymn nx yaa dxu; xvt ntn nyman naponn . ✓‘«nn b\u 

.br>r \2 munnn n"xan pr»3 nanun 

. (4T"u TPy) nmu; Doyn rrao nny nxna 

,nuunn mr •'a ,nmv»a , (nnpn pnsn) 3i"o nnr Dy ,4 t"u npy nx miun nx 
■ 7 v»nn nx yiann mm nnanb nuaian innanu; ,ma nyr» yuaan mun yan ‘ymn mim 
.yib pina yiT> inapon mo-m yib lonn pnnn yan it naponV .mua 
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nnmniy mn nyi - ’ jn^uxinriupVK nNHynn nNymn .‘jitd munnn nu iyj 1 ? pin 
jrrnnx n^tnn .nKiu/rf? mai ^nri riK ynn ~\wk ,rmn nara 1 ? naisrt 
innjnu/ ,ma rrpy> iv-by m-py rmo 1 ? -mnn .V^na munnn ,dit 

.imx nyniy mb mism 

Mmn mi»: y j n ^nn mivmn n " k d n b w inny 

-pn ,"imn b-nnnu; mnn mp naonn munnn yun-nupbKn-mnn pms b 

.pr rrprnn ,inyun 

■mp^ nyn munnn ,nn:iu>n-nun i bw mmnnn yj ,nun i inmKty rroa 
iiyK ,niu>n bw nyn -)nm mnynn ,mnn aip bbi nK V^nn finm m mpnn .mnn 

.T'n 1 ino-w 

■nip nson iòk tipku; , (b) Tujann r\uu/n msmy ■>m-by Kumn hVk mn mp nson 
□nun (v) nbn ,nmyn - nun i ru^K mmnnn dkt .n"n i bw nuu; "pn D-nmyn mnn 
: (e) munnn n"ion mm - D-nun U) k^k ,non i i:pk -pim ,m3un 


E = Bvl 


[v] D->uVn:i nnunnn n"Knn : e 
[wb/m 2 ] vnV-nan nrrrra •njunn quum ms^sy : b 
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[m/sec] Tfuua-rmunn bw nyunn m-pnn : v 


[m] 


D-nom i^inn -piK : a 


m® -pm n^JB^-onoB 0.5 Va? nvpnaa y: ,a"o 20 onx» f V”n :xnm 
. Vab-ian 1 .2 K’n ia *|oa>n ms’Sí® ,T>nN 
.' 7 ”ni manan a"ton bw my n« aa?n 

E = Bví. = 1.2 x 0.5 x 20 x 10~ 2 = 0.12V 


vu-o bnpj ,nvr»rr»n rw ami , (b) nK kudj .runnKn Krwun «um jtn hjm dk 

:rpu;n ms^sy rvr»rr»b tp 13 


B 



v 


[m/sec] [m] 


V sec 


nriauz-ubn ik 


[vsec/m 2 ] KVi tpu/n-msPDy rrrrp bw •njianu; ,p dk ,i3Kyn 

rp^ .-\"nb 


[Wb/m 2 ] = [V sec/m 2 ] 


: ($) ■nsiann rpu/n nT»rr»^ tpu vu-o m yau rum 

[Wb] = [V sec] 

nnp 1 ? laiby ,man -mp inbs (a) rrnm Kbx ,man inpV ayn yj i:pn b-nnn dk 

.(5t"ü TPy) rnan ■mp'? ayu mna "wk , (v') m-prmrt toi nK yawm 



5 t"d av>y 
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E = Bv'í. 


:munV ,p dk .^au 


v' = v sina :5T"U TPy ia 1 ? 


E = Bvd sina 


:P> 


[v] mubna ->uaan mu/a yin "pínaa munnn n M Kan : e 

—< 

wb -vn 1 ? rrpjuMjbn ik -i"n I 7-nan nnwa tpu/n ma->ay : b 

_m z 

[m/sec] m-Du/a-D-nuna ^«nn bw nyunn m-prro : v 

[m] Dnuna ~piK : i 

[ °] avuxinn man •mp pab V^nn bw nyunn pv»a pa mntn : a 

,n”Ju/a d , tdo 2 nrmaa ,mnK ■'DJia mu?a ,yj a"o 50 idtinu/ 5”n -.KBan 
nis’Dx dk ,munan a"s:n ns au/n .man mp -«aba 30° na nmra 

• a"a5 nrjuz-Dbn 0.1 ton ’ojjan pu/n 

E = Bv2. sina = 0.1x2x0.5x S in 30° = 0.1x0.5 = 0.05V 

cn^apn ,man •mp pba , 90° na nma ->ujan mu/a yi 'pnn dk 
sin 90° = 1 

:UKyn naau/ iaa mm m ■nns mpna V^na mu/inn a"Kan pV 
E = Bv£ 


V sec 


m 


■>vmn mu/n nnmnon nzpnn 

tnyapn •/a .nmj ,Tnya piam dk .pjm mu/a nyan nana mtann 6 t"ü Tnya 
mp D^amn di’k da -t bc myupn nnmyVi ,D”unn ma mp D-omn cd -i ab 

.man mp 1 ? b^apna ion nnyum ^Ktn fD^imn ma 


443 









6t"d tps 


'7*72 mymo , cd -i ab D->yopnn nnt< Vm munnn ,n"íon yiTO ttk nny pnna 

. (7t"u tpst) nnnm mn *p 

. b -b a -d ab yupm , d -V c -n xm puan dc yupn 12 ,dikvi iok 
nmu/n bnpty n"»ab D"»muyn niynn-nop^Nn-mman ,kti ~pn nynun naponn 

. nmDD 1 ? 



7t"d tpx 


lujjn mim yan ,d"it Kuna munnn ynn-nup^Kn rron ,irtaiy ••sn 

:Kin (a) nynp rmirn 


E = Bví. sina 


,njnu/i n"íon it na*»om .nanim a mnm ,->uun mim naawon nama biv mpna 

. (a) nmm na^ ny nanim my -iu>k ’ym n " k a ^ orr^nn 1 ? imu/ *p 

:T>nK iimn mn .nnamonn nanaa munnn .bipim ••yann n"Kan nvp pb 

e = 2 Bví. sina 
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[v] Dnjbna T>nK ivixn miP3 naamo» nanaa munnn lymn n"Nan : e 
[v sec/m 2 ] a"»b rvpauMíbn mT>rr>a níimn tpu/n many : b 
[ m/sec] nwa-nnu» nvrrra nanan biv amon ma->nn : v 

[m] D-nuna nanan yiiK : i 
[°] -njamn na©n pro y>ab bnnn bu> nyurm pro pa rpmm : a 

12 b© mmaa naamoa ,(8 t"d mrs) a"o 40 hdiixw ,n’jaba nana jxnnn 
.nri© obn 0.1 b© «]o© msny bya -pnx ’tma na©a n^^a anoa 
n’ina tnn nyunn pvo a©to ,nanaa m©ian a"Kan aay ns a©n 

.man ■>np nba 90° na 

e = 2Bví. sina = 2x0.1x12x0.4xsin 90° = 0.96V 



8r"a nin 


yup ba aany© ynn mnn .nary ano naainon tom d ton nanan ama dk 
, n”3tt>a Dman n nyyan nanan dk . wd epinb rm© .nanan b© ani< aiana ,biys 
tvu© ,inm bwn . ndn *pan itk nanan b© biya yop ba aiay nnt< mmo© nn 
tmunb bai: ,nnvron n^-by muian ,nnK n - ”:© bw pt pasa aaiy 

v = Tídn 

:bapa ,n"ton nKirm ima m -non a->ya bn 

e = 2nBdí,n sina 
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:tnun 1 / bau nr na^onn , a naman mw nx nxuan dí. rÒDanm 


e = 2jr$n sina 


: 1 K 


e = 2-rrBAn sina 


[v] tru^ma , ttik iu^d muo naannonn nanaa munnn ij/mn n"xan : e 
[v sec/m 2 ] i"» 1 ? m^uz-u^n niT>ma ^u^nn ciuu/n msiay : B 

[m 2 ] , -i»na na-nan nuu; ; A 
[1/sec] nnx rp-uu/a naman nyyanu; D->ana->on iaon ■. n 

[ °] lujann mu/n jrna pa 1 ? S-nnn bw nynnnn iir>a y>a miim : a 
[v sec] nn^uz-u^nn iN [wb] nanna nanan yn -mnn y/u/n myny : $ 

,T>nx ’tma m® ima naannoa ,a"o 25 namn a"o 40 naiixu/ ,nama :xmn 

n^ju^-Dbn 0.1 xm ibu» iou/n 

nyunn pro 7’a rpnrn numa ,namaa mwinn ,’y:p-in a"xan nx aum 
0’aia’D 10 nyaaa naman ax , 30° xm m®n ]iro pa 1 ? Vmn bu? 

.mnwa 

e=27fBAn sina=6.28x0.1x25x40xl0~^xl0x0.5 = 0.314V 


n"xarra n ->3 bna na mu/nnn n"xan rr>n-> ,mbn b*>bv aannon uunnn nn®n dx 

:mnyn nx nVap 1 » nimnxn nnxrromm ,nnx nanaa munnn 


e = 2TrNÍ | n sina 


:1N 


e = 2nNBAn sina 
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^ V i n n n b v n^iysn i n n p y 


.■njaan mu; -pna naamonn nanan pnpy by ‘ayns ^Virron 


n"Kon .-)\v mt 1 ? yaan 1 ? firma miyn nyau nanan rnairna nu; 1 » dit 1 ? VVirroa 
iKinnn ayna . (9t"u nmy) omy 1 ? nnainnn nna mrnan mu; myjmio nanama pmn 
.pnyn Vk 'k nunann ym , b nmpan a nmpan» -^nu/nn tantn mir ny>ya 



N Dns nunaa 


9t"d 11’ü 


iKnoian myynto .nanaa nnunnn ,iyann »"k- an nx mau/nn mtau; na 


e = 2Bv£ sina 


munnrt »"Nan mm ,nyiap mmnnai ,(ynap b) mm nnw namnonn nanan dk 

. maann mu/n pra pa 1 ? nyunn yma p»a (a) n-ma mVn 

iu/kd .V?num mi mnr tò ^aynai e=o nrn munnn »"Nan yy , a=o nurca 
'k nunann ym a nmpan b nmpan» nmt mim -»amn Kin »"Kan bw íany , a =90° 

. pnyn bt< 

ma mp namn na^K nanam ^jon .^ayna mr nnm t>k aiu; , a=i 80 ° nu/K» 

Vk'k nunann ym d -b c-n pvaa mm mu cd yupn yn a=270° ayna 

. pnyn 

pnyn yn ,amo ->yn Soa rnnan nau/n ,yup Vaa .tntn Timau; nnn 1 ? •»» ,mtcn aai< 

. miynn nyaub» nnm , pron arrua iVnu/nn anrn nmt 
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10T"ü tpx 


Kin munann mu; pa n"xan mpn baai bixirt .ibh mTb bbirro ’np m bbira 
D->xn uku; na iK .nrnn nmxa xm paya mim mm m "pn nxrinan ,nm» nmxa 
baa Qnnys * (e) nyi odx» iany nx n"xan mw» ,iot"u Tnya nxmnn ,p-»axa 
,it nann .o^ion "pyb nyn 09xn mnyny nx mu/ 1 » ,pnyn "pn mrrn ,mm m p mai 
D">yup w ba bxi .mm myupb nyaon nx tpp^rm xbx .mi^n nyaua mpsnon px 

.nana nnmnn ,m bin íit o^ran 

nx mwn i:px n"xamy ,dwi ux .mana mw bya piy nxwn i it"ü Tnya 

.rtmriD nmna n"xan runur» p - mana tpouty baa .nan mna nany 

by .mb^boa muromvn xbx , mina manaa niponon px mxiynau; □■ibbirmn 

.nnv> maj mm psnnn n"xantv mn 

,mnbu> myau mun xbx ,myuipn rnyaua tnunanu/n px pDibm mr 1 ? Dibbirroa 
yvn f pDibm n"xa xm psinn n"xan .nanan bw nnx nypb mairro irm nnx ba nu>x 
■vpya nxmnn ayna .pstbm mi nnr ,munan myynxn ,nbx myaub nmnnn pny 
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11t"d tpx 

. payrt th 'a nunan Vk 'k nunann ■'bnu/rtn mm dtit i 2t''ü 



■>d ,D’m i3K .aia^on rv»ynn yiy>a "irifò ,naaynn nniK micinn 13 t"ü "iT»ya 
• ptyn yn 'k nuna» Vk 'a nunann mtn mu nr ayna .-pan proa tnir mm 



























-iionnn mm tsun muni ,mmon myrm ^nn urro ruíra mtn o ,pdk .uiio 



. i 4 t"u mnyn 


rfriyam rmnn uníft oama tòi ^irran bu/ rfriysn ynpy mKnn rrr inson panou 

.nmira 2 w n , »b^nn bw 


umnn ■nw npy “i^nnn munnrt n"jo 

mu/n ,ya -p^inn munn n"io bw ony nx nu/rfr jnn ,nr pisn ,ii’Kiiy ->93 

:KrroiJn myyruo ,mnn mp 1 ? nyna ,T»nx oaan 

E = Bv*. 

pis yib imy lortu/ (s) ynn ]0 amn sbt< rtrK (v) b^nn bw nyrinn xmvra 

. iT yn yuò mny^ na u/rnn (t) pm 

s :tnun l ? íou 

v = - 

bus ibipi .narirtKn «noian ym nr non mya dk 
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•>uunn mu/n myun -pn ,-pVinn no->n iu/k , (a) nuu/n n« rnnyn ts nbannn 

.(1 5t"u rpy) 

:mu/-6 bnu ,*pb ■*« 



tn-^npn pb , ($) tpu/n nK mr»yn ba nbnnnn ,-nnn 



[v] tpubrin ->uj in mu/n yn -pbinn munnn n"i<nn : e 
[ v sec] rmaiiM/mn wun "pn -pin -pbmnu/ ,->uunn rpu/n : $ 

[sec] mnu/n nyunn pt -|u/n : t 


■pn , ($) myu/n rpu/ “pim •'unn mu/n yan .-p^inn munnn n"Knnu/ tancn uk 

.nyiann pt ~\wiab "psn omm imn ionu/ tpu/ 1 ? nun ornn Nyna , (t) pt pnn 



.mu/n pra 1 ? nynn ,T»nK ->D3ja mu/n ya yVia 
■pn um m/ju/ 0.1 Vu / pt pns yu/an on ^mn mu/ian a"ion nx nu/n 

. nT/Auz-o 1 ?!! 5x10~ 2 -ny»uzn pu/ 


:KWn 


451 











= 0.5V 


E 


$ 5 x 10 



13 T1TK3 , hw íllpB ^733 ‘O * ,,, 3‘19 y2p yjfOttJ nill^DJ 3QD13 IflN 1 ? 

.cjuu/n ■»iy>uj mivro 1 ? ^orr mrp iro n"K3 13 mw *Kvm 

mysmia ,t»v»s usuro ik .«iiõ pirt rmipn «ns hw ny>3pn m mih l 73ia 

:HK 3 n KTOian 

F . Ü 

E _ At 


[v] D , uVii3 T> l 7in3 munnn yinnnn n"ion : e 

[v sec] irrauMjVna -njunn ^iru/n nyw : a<i> 

[aec] rrmu/3 ,t\uuo •n:pu/n bni3 ,inxn pis : At 

-py m?T» ,utv» ivp "n^u/n nwai ijtp ^vu tpuo luiu/my hnw jDWi uk 

,inr> bru t »^ 1533 niunnn n"ion 

,rnu; mn 13 .uunn mwm yi3p Kin •y>^ inn nm .D^ipn 1 ? tk 3 o^om^nn ijn 
üiannup^N ik uun yuu; -p ■>T>- I 7y ny 1 ? ]ir>3 , runura uun miv .runu/nn Kin 
. (1 6t"u iy>y) T ,l 7 inn nx nnm D^iim nnw rron np^ 7 jsitca 
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síttp i:nyu/ ,yyinn n"K3 na-naa murv» ,-pn riKYina 

e =M 
At 

.■»ym nnna e yyinnn nrran n« niKib ]iro ,ik» iyp Kin pt ytm dk 


o 

oVn 8xlO -J xin i*7«7 t )D\pn -pyip ,jmpi -pnj< 'djjd mwa rmm ro^aa :Kmn 

nmw 0.1 * 7 u> pr pas *1 im ,'pwn Tiya mn» n* 7 ti 'oikíid pina .nv>Ju? 

.rVPJIP 0*711 2x1 O -5 —*7 IV 

.nanaa munon yxman a"Kan -p? nx air-n 
-3 


E = Al = 8x1Q~ 3 -2x1Q~ 3 
~ At " 0.1 


6x10 


10 


-1 


= 6x10" 2 V 


yyinnn n"Von "py .mana n ^ya namp 3 uunnup^K ik uiin yru dk 

• O 7 T"u mv) nrw nanaa munnn n"Kann n Vru n^rr» ia mumu; 



1 7 t"d nrs 


.Vian nyunn mTnniy baai .lan tpivrt b-jr> p .^on bn. mim aapmu; Vaa 
munnn n"Kan bw inmn .pt irprira manan ru< Dnmrrn ,man ^np ason bup p 
.tpu/n -naiu; aypa , 13 ikhv ■'sa pi^n iaayi ,rpu/n -na^u; pina rrn^n 

□nim bwn ,n"Ka mum imp 7 nn ^lu/a ,pp ik bu tpum dk .ruuro nr y>K 

.tpiyn •ni'>U7 Kin n"Kan hk aypn 
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unp ,-mo ^num biynn pVn rmrm dk ■>3 ."im 1 ?! my w> 

.yib pirf? nKivn rwn ,mpnn t\üu/n rwwb lunnn •njaan nuu> *nar»'» -iu>k ,-^nu/n tnt 


2x10 -3 -a mrnyri laay iu?k , 10 ^ nn t ni3’i: 1000 byi ,’7 , ’?o yn :KDin 

_o 

.rprwn rrsVs bw ]ar pisa nv>3u> oVn 4x10“ iy nvuw-B^n 
.VVon munn iwk yxiaan a"ion bw iaiy RR i»n 

E = N — = 1000 — ~^ Xl - — = 1000x2 = 2000V 

At IO ' 3 

20x10 -3 -a runipn iaiy iwx tiüu/ nn ,mana 25 byi *|n :KM11 

_3 

.n^ju/n nvs^K 3 bw ]ar pisa nr»JW-o , ?n 14x10 ay nvJiP-oPn 

,b'bo 2 munn num a"Kan bw iany nu au?n 


E = 



25 


20x10~ 3 -14x10~ 3 


3 x 10 


-3 


25x6 

3 


50V 


.b'bv -yn runu/n irony bya dit nmrn •’-p-'?y íon tpiv "ww naD1J ™j , u/ 
■pm^n nu nn-iTn vr-Vy ik .biyna uuoito noian n-t-by miu/b pro mtn irany nx 
-iutk n"io nyrp ,rrr ■»uxin mu/a nntynn .b^oa in ,nanaa ik .hz/'» .^boa 

tpy) yib pinb ms^aaa yiap^ irv>a nnmn rua «tib pirò ms^aaa au/rfr irv»a iaay m 

.(1 8 t"ü 





18t"b tps 
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nmyy nxiu/n 


rrn^n innyiy m* ,w tnr ^on yn mm ,-itm rmn Típn 1 ? b^bv mra dk 
, n:nu;n wnyiyw mt mm bibo irrw ym dk .Vjynn nrrunrm mpnn bv mton 
.mm imiw nnanb nman mmnu/ ,n"io b^oa mur» yjV pin 1 ? nNnna "iu>k ,tjou/ nyir» 
™oum bw d"kd mp munnn n"Kam .nnyy n k n u; n rmrip it nyam 

. mnyy 

mm ■muj nxxnb naian ínnanty ,mt mnyy ruoum bw n"Ka nyr> yjV pin ■>d i 7 
d-it nnm>y rra mnn mmnn n"Nan nmn .nViy mm nnyiy dk : -imt< rmn .^boa 
nrun ,mir> mm nnyiy dk ,nNT nmy 1 ? .-nipnn mm bv rranm yma 1 ? yan proa 

.mpnn mm pioa mt m-iTrny ira mnn mmnn n"Kan 


1 n w n n 

nunn 1 ? i<m -^num bayna impem ,bna rwb by ynan ,b->bo Kin pu/nn 

. (i 9 t"ü miy) Viyna mim ^nu/nn mm nrniny 1 ? 



1 9t"ü irs 

pwn pmyba pny ,nnn mpn aann m bxyn .20t"u myaiy bxynb oimru 
nmy 1 ? mm nnyiy rfriy ,p\yn t<bb ,nnn biyna onmjcn poann nmna nya .poam 
■nj-ny 1 ? mnn Kin .'nyna pu/n D^p dk ,nKT nmy 1 ? .nrtK roa oatc 1 ? m-m tk omnn 

.nmna mm ik n^iy biyna mm nnnyi pmt<nan 
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I 


. "posnn rrruo" 


"posnn nrnna" 



d"itd rrpuwuc nvnan 'jiun Kin n^ViyiM ,D’rnro hw po-n unrntv 

.^numn 


(nwnpn) m n y y n nxiwnn mpn 

ru^swa , (l) runo 1 ? iruj -hvk ,n i n ^ w n ■mpn rrayyn ntou/nn mpn 

.rn^n hw yiKTODi jro-nan -\2un2 rmbn kvh puron ik b^on hw m:imn ni< 

. [h] nnmoi "•> n 3 n" »on nvaumn nT»rr 

,^03 mitn ,mTn nn:ny tu - »^ dk ,-njn i ion puro hw nuou/nri n-pm 

.nn« u^m hw munn n"iob unr> nm -idbk mynw 

pn 1 ?! niKiu/nn \^h (E) munnn yymnn n"ion pa nwprt rw nny munV hm 

:mrn nnyny -nrw ayp 



[v] □••üVnn ,iiTK hihxj Vsn ik pw3 munnn,yyrann n"K3n : e 

[h] nra mNUvnn : l 
[a] n-nsnia mm nnyny n^u; nyw : ai 

[sec] nvaun iipum pr puro : At 
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n’xn bw |ot pisa isax 2 ny>y?a nnanwn ,’Vawn Viyaa ,oirn nnxiy :Kmn 
lannan ,pwan munn iu?k ,y 2 naan a"san 'pw íaiy nx aum .T»-> 3 ®n 

.•>i3n 5 K’n Pu? mxiwnn ok ,Vjyaa 


E = L —— = 5 - 

At IO" 2 


ÍOOOV 


.■•yjn nnna e yyrann nrron nx mxiV pn .inb iyp xm tuiipti pr -juro nx 

^ya irtN ami Va ix D^riu/n D^Vian .n^Vnu/n mVaynaw -pV aV tru/V ty> 
•Vnu/nn dit pnrpi ix nam nya ixn Dvnaj D^yam mnnn y^sinV Drnu/y , mxium 

(l) mxiumV “lun oma xynj ,piyna iyun ,(e) yymnn n"xanu> ,p dk ,uxyn 

. (Ai/At) mm ■n3'»u/ aypV nun ornai 

f - T Al 
E " L Ãt 

isodV w oma ,nxiumn nxyina iyun ,yyinnn nnnn xym ,vma pin isV 

. (Aí/At) tpum ruiu; aypV iu/ , > ornai (n) manan 

A4> 

E - H H 

:Vapj ,nTV rrr nnnnxn □■> , no , >an vu/ nx miu/a dx 

L — = N — 

At At 


:runnxn xnourt "pnn l nx xuaa 


A$ 

L = N f 


:(V"> pis rim) .D^njjAn D^VaynV porpein nxnou -jsV 


ni 


fc/UoP a 


, (ai) nyiu/a mm rrayiy Vu/ nxyina(A4>) tpW vijpu/a iann iwxa 


:Vapj 


A4> = 


NAI 


í./tioU r A 
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A$ _ NyioUrA : 1K 

AI *• 

; Vapa ,mio\ynn cnpn awn 1 ? nabaipiy rtmriKn Knoua rrr •nun a^ya m 

= N 2 Ay n Pr 
l 

[h] nana niioiynn : l 
■ punaa manan naon : n 
[ m 2 ] n"na na-^n bw innn nuiy : a 
[ wb/ATxm] nun 1 ? rrcna-nsníò nan nvprna "miKn mVrfrn : p„ 
na^bn yiwy íann nmnn b\u mornn m^n^nn : u r 
[m] Dnuna •uaaann ^onn -piK : & 


mwy na’5 na by manan ,mana 600 Vya pwa bw niR-iunn nu awn K»an 
,-i»ao 5 ton nn^bn -)nnn no® .1000 morr» mbnVn nby: ,mVs 
. a"o 25 ton naaan bayan 'jv ysiaan Viboan ymi 


_ N 2 Ap 0 u r _ 60Q 2 x5x10 4 x4ttx 1Q ^lpS 


,-7 


25 x 10 


-2 


0 . 9 H 


^ V o a nnsnnn riuiyn nyw 3iw’n 


a$ naiKiu; na 

AI 


A$ 



: 1 N 


mana (N) pya V^oa , ai my^un mr nnyny iwíw ,ton Knoian unia 

. a$ nyun qu\y •na - >uò mia’ , (l) mtourn 
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, (L) 


rruawm mana (n) bya b^oa , (D Tiyiya nyap mt nnvw nra yau 

. ($) nynva yiap yuu; 1 ? oman 



dk ,nan 5 5\e> nix-ium mana 1000 5ya 5’5oa nnsnan lown na :Kmn 

.isax 2 xn 'jnoa oitn naxiy 


$ 


LI _ 5x2 _ 

N 1000 " 


O.OlWb 


aiua nnainn umipn b w nVipwn niKiit»nn 

mao 1 ? rrmy nn^u; ròipum nuou/nn mnn ison nua Dnarrn dk 

.n^aiwan bw nT>iKtu/nn 

Ly = 4- Ij2 + L 3 + • • • • 

.noa nain nan 1 , 3,5 niKiwn ’5ya 0 ’anpa nun^u? :Kmn 

.n5ipun msawnn nx aun 

Ly = Lj + L 2 +L 3 =1+3+5= 9H 

5 a bw nixmrnn .moa onainan manya rumnna aama ’ 5 a^>n 5iya tKffln 

.nan 10 xn pwa 

5ayaa om naxiy ox ,5ayaa nnpian , (Eav) ysiaan a"xan nx aipn 
.nr>au> 0.1 bw 7 a? pis -pn ,osx5 isax 20 -a rmv» 

Irp = 5L = 5 x 10 = 50H 

Eav = L t = 50 x ^ = 10000V 
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nmn niou/n 


,runu/o iraww mr nwnra nnn nnx yin ,rtT -pb rrr Dniyn Dibibo nu> ok 
.(i8t"u -mar) muna n"K2 12 myn pum bibon by y>sw> iujn ,na r\um t\u w *iarm 

iju/rt bibo2 nman n"Jom ,rmn n k- 1 u/n n^np nr noa nrou/n 

.rvmn mou/n bw n"N2 mp 

nm mwm b ■» b 0 du/ 2 pbnu/nn oim mu 12 ,bibon nn nua 1 ? nna 

.nju; b 1 b o duo ,rv>Tin moum bw n"K2n muna 12 ,bibon 


rmnn (niKnynn) n n -1 u> n mpn 

biboa mrn namy mny dk , nnx -nan bw (m) nmn nuau/n nibibo iawb 
.triK ubn niyTO a"»o munn mum biboau; mia .rpnun triN “isaK bw "nynya pawjnn 

:munb b2P 



[v] Diubna mum b’bo2 munan a"K2n : e 2 
[h] ruro nmnn niK-iumn : m 
[a] ünsnK2 muwin biboa mrn nany bw njityn nyny : Aij 

[sec] nV’JU '2 imum ]DT ~\wn : At 

irnuyy bw 701 pns -pn 2 dok 2 nywa nninwn Woa omn oim nasiy jxmVT 
pa rvmnn niKnpnn dk paw bPca mipian a"Kan nK atpn .n”Ju^n 

• man 0.5 K’n opibon 
AIi 9 

E 2 = M = 0.5 x -á- = 10 V 

. Avj nyiua rpu> im\y nvr» Aiiiiyuo lawrnn b’bo2 mm mnv 

naum b’bo 2 quu/n ivww im ,nnK l 7 n 2 rcpb by D’ 2 n 2 r»n oibibon pu/ Vr>N 
,bt 22 n2 - >b by 012122 djik nibibon iau> 12 ,mpo pvt2b D’anaiya on . aí>i ,p m 
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.■«jtt/n by y>Bun ,’^Knn b-bvi nnorran .«pu/n -njnyn -nbi pb n n na^om 

. A4>2 -a rrr r\vw •nru; inoa 

A$o » 

e 2 = N2-rf- í^TlD 

At 

„ A *1 

e 2 = m nronip -jddi 

A$2 AIi 

n 2 ~yT = m -££- : ^npn nmnian nw nx nnuu 

a $ 2 

M " n 2 ^iY :yau jxam 


.■•nu/n b->bo7\ by yisum a*j t\uu/n inanyn naVa p^n ,innxu> isa 

□ 11 a maan ux ■miwaatt/ mb -nju/n biboa rpu>n tuh? y>a omn nx 

a$ 2 sp 1 ? • ( k ) mxa imx D-ijnom nnnn 

ã $7 = k 

A 4>2 = kA^i : 1 X 


:tnunV bau .u^apiy ynnxn •»w»aa nxr 3 ’yj nx 



ai 2 iiyiyn dit iijiu; bv rrona -nn ,m*m nx-wn mpn xin m -n ^xin 
a$i = kA4>2 nino , ■uwxn V^oa A4>i t^uu; ruiurV x^an ,iijum b~bm 

tmun 1 ? Vau -ja 1 ? ^x 



••^apj Dna’xn nx nem .ita it .nunnxn mxnemn ->nu/ nx Vinaj nx 







I, = n — ,iaij<n .nnayy níowna pn ,rpyoa 

AI 

Li = Ni ; L 2 = No tCTUin 1 ? 1 U/DK p 1 ? 

1 Mj AI 2 

jbapai runriKn Krrcnaa iikt aiya 


M 2 = k 2 LiL 2 


[H] inana ,nibi^?o nu; pa nnnn nuou/nn : m 
. mbibo my pa mniyn mu : k 
[H] inana ,rrnwan bi^on bw mtau/nn : Lj 
[h] inana ,naiyn bi^on bw rvuatpnn : L 2 

jiwitnn Won bw mNnwnn k = 0.1 xm o’V’?d ’au> pa ma^sn oiu :Knam 

.inan 0.5 p oa u\pn ’nan 0.5 ton 
.ninnnn mxnwnn nx a®n 


M 2 = k 2 L!L 2 

M = \J k 2 L^L 2 = k^LiLz = 0.1 \/o.5x0.5 = 0.1x0.5 = 0.05H '1^ 


x*>n an» iriK bo niKn^nn dk ■w pn Tior&n o^m rm nu?n :Kmn 

. n:n 0.1 *an on^i nmnn n*nu?nn oipoi f n:in 0.2 


M 2 = k 2 L!L 2 


k = 



M 

\/ l 1 l 2 


0.1 


\/0.2x0.2 


0.1 

0.2 


0.5 


:P^ 
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(numisoauan) ■» k a w n 


^na na , >‘7 by manan nu; rua ,rv»nnn njaunn ynpy by ^yian , wn 

. (21 t"u n-iy} namu/n 




t]ou/n ■>ia - nv n ,nmn innn my 1 ? ima ,nnN na’ 1 ? by mana tp^bon iiun ^ion 

siawion ^boa t^uu/n vwub miu? mm •«aum ^oa 

Aí>i = A $2 

. k = 1 Kin nman -rimarn mia it nann 
myYDxa ni^o nw pa nmnrt nNnynn jtk «ua 1 ? jma ,mipn ipyoa miou; 13a 

A$2 


:Krroian 


M = N 2 


AIi 


M = N 2 


-.mun 1 ? ^aia a$ 2 = a^ ijou/ai Vwn 

A$! 


AIi 


:(T'i paa nto) mmaan o^ayn 1 ? , poaipain riNnoia la^ 

NI 


<!> = 


í./MoP r A 
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,’Kaum bw •»mwon ^on •>T>-by “íanan orr^na dk jU^u 7 mpnn 


Njli 

^ 1 S,/y 0 y A 




(Ali) 


-ny>un mm nnyiy ww bw nKyina 


A<t>! 


NjAIx 

ê/y 0 P r A 


(A4>i) tjuiy ■njpwD “orro "uvkd 

^apa 


A$x _ Nip„yi r A :1K 

AIi = i 

:bipy ,rvmnn niK-iwnn munn 1 ? ,Mbi?w nmriKn ktoud m rnj-o 3->y: dk 

N 1 N 2 u 0 u r A 

M = —r^- 

[H] -nm iKiiyn bw nmnn ntK-nynn : m 
iKJu/n bw ■>:mvK-in bibvz mansa ason : Nj 
"•kiwti bw ^aiyn V^boa mansa ason : n 2 
[wb/ATxm] ~\vnb mana-aDDK 1 ? asn nvprna amKa mbnbn : y 0 
asi^a a^wy unn amna bw moan m^rfrna : Pr 
[m] nnuna lujann bibona ynK : í. 


’3iu>xan Woa manan asoa dk ,’K3u? bw rrmnn nitoirna nm awn :Kmn 

.2000 ”3\im 1000 ma 

"inío a"ao 20 na^n inn now ,500 K’n Vraan bw monn niPnPnn 

.a"o 31.4 ’D3ian PiPoan 
-7 -4 

1000:<2000x4x3.14x10 x500x20xl0 

M = - —z - “ “H 

31.4x10”^ 
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:i:pn~i -i33ty 133 


« x, kA<tl i kA $ 2 

M - N 2 -JJT i « ' "1 Tif 


:DWlV ^313 A4>2 = A4h _t k=l 1K3U/31 Vwn 


A$ 1 

M = N2 Ã17 


A 4 > i 

M = Nl Ãi 7 


:^ 3 pn ntb nt Diiiüian w n»< mnw 


„ A 4>1 A<I >1 

2 AIx = Nl Ãl 7 


N2 _ AI^ 

Ni “ ÃT7 


:D’V3pn ]K3m 


1 ’Bi^in D3T ,ir>iou7 ->33 . psi^ri D3T3 13 tpurorwn iw ,T»uon Nin iKiwn 
"ito) dbkV ~inn nn ,-p3n pT>33 dut ,o-b Tnn jD^ion iny 1 ? ny o-n mnu/n 

.(22T"U 



■nn , 1 1 imy^3 "pyV ny o-n kih laitwnn ^ob -n^n 13 iiiBumB np->a dk 

ai i •= ii :mni ■naiumu? 

AI 2 “ I 2 :71»n p!K3 

ÍÍ2. = li tmun 1 ? Í731J pV 

Nl I 2 
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12 



: 1 K 


ntyin 1 ? pru nr nmom .rvonan om 1 ? -yian kih iwu;a Dwin om ->3 ,D’«n uk 

.D1T HJD3 iNJUO 


>?w nasiyn dit otit ,mana 1000 inan ,’X3\z? 'iw ''Jiwx-in V^oa :Kmn 
500 1113 mn ok , l-, 3u;n Vloa D-iim ,o~iTn najny nx aum .naax 5 

.•>5au?n Ijya Vw pVn minai mana 


12 = 



1000 

500 


x 5 = 2 x 


5 = 10A 


tnTn ra:ny mnn jWiwnn nro mm v*W7\ mm"Dn naon dk 

.rmvion ^onu; ito nmna .^num V^oa DTvrn 


.nsax 6 Vu? nasiya dit onit mana 200 inan ^xíip 'jw 'Jiipxm '? , '7Da :KlMn 
minai mana 500 ]na xw dk ,’Mwn Woa mim ,onm nasiy nx awn 

.■•Vaum Mya pbn 


I 2 = 


Ui. 

n 2 


II = 


200 

500 


6 = 2,4a 


. ( 23 t "\3 tpy) pai^n nnna ynm ibnum ‘yayna -mnn ijouw nny nm 


jiawion V^oa ypunnn ,pDDnn\y nrt ,’KJun m-ioDn yiKiy ,nnin Tinn kyj dk 

.mau/n ‘ròoa pamn paonb miu> mm 


I, li 



23t"d n’3 
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Pl = p 2 


IDWI 1 ? baU 


Uili = U 2 I 2 


: 1 K 


JJi = 12 

U 2 li 


:yaui nrn 


.□■>niTn mnyiy omb "pan Kin ijou/a n->nnnn omu/ , p n« ,uj<yn 


íij^n ,manan om 1 ? -pan mh Dinim rnnyiy omu; ,naa íjixn ^Nin 


12 _ Ni 

li n 2 

tama 1 ?! oao 1 ? Vaia 


h. - El = ll 

U 2 “ N 2 Ij 


.nifou/ bu i nniV-çfjn b-uan .mKiyn 1 ? nxn nanp nrr»n iiou/a tmoan 1 ? i:nmn 

. n = i : -b nanpi nrnaa ixn nvi .nViyn a">un 

fTio 'KJwn dn ,mi3n dk ’?'>yson nnon hk iwn t 23T"o n’x*7 orpvina :J03jn 
.250 ”ju>ai 500 Kin ’3wnn V^oa ma’-ian asoa .o*?n 220 nnoa 

Ui = Ni 
Ü 2 N 2 

ü 2 - U, - 220 x ||2 - 110V 

.TQDK 2 kvi ían omn ü-irn naxiyi 0*711 220 nnaa pia •'Jiwion V^on :xmn 
K’n ían cnrn naxiy ox V’5on ^pm pa vmpn ,nnan nu au?n 

• aSDK 0.5 


U 2 = Ui ^ = 220 
l 2 


X — = 880V 
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Kin ia*?u; nunn nna ,yima .dt> nr» ^nn np-naonop^to ama unmiv d->k 3 u /*7 
nm in nina nnna ^yisn piar * 7 ->ysn *7 nanaur ,mpn * 7 aa .yiKi ipb n * 7 aa o* 7 ii 220 
,a"mio unn->u;V miyTnan ,Dn’ra :Nnan *7 .-»i<au>a iTy>n *7 D-nr^íO mia ,0*711 220-n 
mia ,nr aion Dnnyan íavixa b-»ysn *7 iana nx ,tt lanm ,0*711 11 o-*7 maamnn 
110—*7 0*711 220-n ia*7U> nuni nnn nx T>nani ,n •> n a n 'Kiwi ny^nb marVxa 

. 0*711 

mm nmiy yian *7 iun onn nnpa Dnosn D->xama , 'i pisa ia-»xiur na 
nu/nmyn ,D->pnm*7 mVnum maiax mayna .Diipa nnosn nx nyn **7 na .nan mim 
.naa ixn nnna imaxn nK imaym nnn ^yn 0 1 k 3 o 3 * 7 numi man 
mm nnV psionn nnnnu? nan-Vy .^nan-vau/a D , >umnu>n .Dnaiari mivn ia ,ntKa 

.0*711 220 ny>u/a 


imnn nopnatx 

ny»b iyT>m nmnn ixiuvti ynpy by * 7 yisn muon xn mariana nopna^x 
mra jrim nina mana ison Vya kih nopna->xi bw ->aiu>xii *7-1*701 .nmaa mnnn 
(24 t"o n-»y) pi miitvy ,mana bw ai ison -mum *7->*7oa .nyis 
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jinbiya pnpy nxi mu/ann n:an nK nny T»aa 

mu/ton ‘r/bon .mu/n b->bon yna -pbyn y bna na->b by yna mu/íon b->bon 
bibon bw b^nn myp v>a .na^bn bw njunn mim •»T»-by byDinn ,posn yn inn 
naamn nanynn ba .mynyan nryaip urbw nmypn r>a iu/k ,muin nu/ nnaina mu/n 

. vnn imn nu/y p by 

.mu/ton b^boa dtit cnn ,mu/ton ->bnu/nn biynn una a ponnn nnno ny 
, c n-»yann mnna:i -p-vn-by . b piyn m mbt< naunrn na->bn ntnannn -pn ntonna 
,nb->bn inm ibnu/nn baynn -uoa nw ,vy\jnb nnn b piyn ,npD33 nim nmiT 

^-iVon tmn nnyiy itiwn nKYina .nyis mr dtit mu/ton bibon "o dwi n* 

V-iboa manan nsona ,mtou/ iaa ,nbn nr n"t<n .mu/n b’boa n"to munn ,mu/ton 
•«au/n b^boai b^ton .mu/ton b^bon rr-by nynn ,iounn t\uu/n m^u/ aypni mu/n 
d nvnpan y>a ynyn nynab mun ,maa tanyu/ n"to ia munn ,nun3 bw an iDon 

.nnma nynn T»nt<n mnn yn e -i 

nnvrnn ,myiyn ny" ynsb aana iwmopw myiyn “nuprmK bw nbiyan ynpy 

.mb-ibaa nanynn nnynb 


n^iaiyn 'mi 

nyau/n mnna t<ymn ,y^ in baa n"Ka niou/nb ■'nnn yu/a "/mu/ dtu nfcKJu/ ,Q3 

-mma T)u/y> f y^' ra nmn nmu/yn ^tou/ ik b^bo bw na^b baa na 1 ? •>« . tpu/n 

.runu/n innyiyu/ nu nna mnn ok .D^y^-nupbK 

n b i a n y n 'dvi Dmnpn D^mt na^ba □■nyn> nbt< Diynn-riupbK-mma 

(25 t"u *my) bnan yna miro nmna DnsTn nbt< unam .i pi d ■>d~i , ’t ik 
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.na-^a mn mvia Dixuannn ,D’TDatf7 ototu n^ianynn wt 

,na?Va tpu/n maiaya ,mm nvrnna jna^n naja □«■òn na^a □•noann 

. bnan bv n^uon nvnannan 

nnoann t»ít* ^bianynn mm nx unVnn 1 ? na .dwkhd D^yynxa Dnípu y>x nx 

t)K 'pi^y ,na->Va nnannn ,am mnn .naini nnn Dm^m .n^mu bnum mjiana 

.rfriya ^Van ruiann nx x^yin 1 ?! □■'binn ivnab pn amb 

bw ,maiVn nx tpna .n^ianyn mm nxyma omruan ,Dnoan yun 1 ? na 
tnnyny» -p-m-Vy .na 1 ? myynxa nm m onmann ,n->pn ^na man ,V»um mnan 

. (26 t"u ny>y) DT.ma Dnoanm nbnanynn mm nx 



nyann bxib pva n ,nxna nnyi .n^ianyn mm bw ibibwn nyn nx ixa ny man 

invunmu/ nnun 1 ? nr 

nyam biyn pnpy by Dibyia Dmamon Dwn num Ttnm ma ,mmn man (x 

.n^ianynn mm 

,m T nyain biya pnpy by □•>bjna ,'bnwn naina aannn m paa ,tr:ap myian (a 

.n/ianynn 

.n^anv ni^num rmm n^ivana da n^yian it nyain (a 
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:Knoun myynto aiyn 1 ? ]rra paortn ■noan nx 13 ,iKyn ]anxa 

Pp = ~~ 7- (dfBmax) 2 

r D P 

[w] D^Dia nbimyn ’mr i-p-^y mmurt □•noann : p p 

tm 3 ] p"na bnan naa: v 
">"» 1 xm iam nuwu> (rtròn miu/y un») bro una bw rmaannn : p 

[fix m ] ' B 1 i:rnio 

[m] nnuxa ninan-^my : d 
[Hz] yim mm m-mn : f 

[wb/m 2 ] -vn^-nari mTma rrpnn t^uu/n ma^ay : Bmax 

y-D-n 1 ? nu/i orna otoeu .n^ianynn *>nnT •>T’-‘?y oimun .n-noann -o ,n->xn nax 

.•> 3 T>nn ^uu;n y-ian 1 ?! niTnnn yun^ ,ninan imy 
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tu pns 1 ? nr»ym jtòku; 


T i m v 1 1 ’ n n i n 3 

.naru inn nnK pn -iu>n ,mawn “ison tPku; 'oVi .mna npKU/ tpiK 

m nwn ,pn aniò .tisi *p by nmK poVi «naiaan nmumn ru< nna 1 ? T>*?y 
.mn 1 ? nu/N imnn ~\b pin nrn iy ynp 1 ? to "idoh rpoa nrnynn mmiynn ny "praiaiu/n 

: rmn -mp 1 ? arna imin mito ya aun on (it"u 

.nv>D3ia maaan unaT» mn (3 .yua-nopVR-rria ia aw ( K 

.-m mp’ tP (t .rPyn Pua cnnn n-ra (1 

: man vnpV b-opna -»man muo ya aun tP -1 * 3 dk (2t"ü 


.rrpoaaa maian unav> tnn (3 
. aaa mp 1 »P (a 


.yna-nBpVK-mB n mun’ (k 
. rPyn Pua cnnn nr>a (n 


: ynp ajaan mun nmana Kyna aun ")P' m bnn dk (3t"u 


.nv>D 33 B maaan unan’ Kin (3 

. nan mp’ iP (a 


.yja-napVK-ma in m»i' (x 
.n^yn iVw Dinn nao (a 


OPinn nK nomn man mpuo ,ya -naaan mun nmana k yna aun yfno dk ( 4 t"ü 

^Piaa muna a"x 3 ysv iP (n 
• aPiaa mwia a"x 3 ysi’ (a 
.mssn aoip 1 ? :np xsaa iPianu’ ■'«ana ,nauna a"x 3 ysv (3 

.maan aaipV nnp xxaa i^Vianua ’xana ,muna a"x 3 y’sv (a 

; myyma myaip ,u»vixn ma-mp imnn .-iP^a naunnn n"Kan nnan nx (5r"u 

.nnam a’n *13 bbj (3 -anian Pa (x 

.nPxaum am *p Ws (a .nnao *rn V?3 (n 


472 




itaTVmp nnmn th tp bbi myynxa (6 t"o 

.□”D3aa ma-^np ininn f i>Vina mwian a"xan naaa nx (x 
• ’D33B miy -)im ,□ m—xiyia -p^ia 'ay Vyisn man pv>a nu (a 
.OIT xuna ny> -pVia ano nxian ,’oaaan mi?n pv>a nx (a 
.oiT xizna '? ,, 7D ^•'-'ay nsian ,’oaaan mwn pr>a nx (n 

:yaip nijDTi T>n cp Vba (7 t"ü 

Vip nyiann pra nx p’xa 'anaxm ,’amn aoipn pvaa ruis T>n na os (x 
.munan a"xan pv>a nx niyasxn la^s’ ^■•'aian 

Vip nyiann pra nx p’sa Vnaxni ^aiaxn aoipn pr»aa naia r>n «p dx (a 
• nnuaian a"xan pr»a nx myasxn ia , »'>x'> ^•«'aian 

nyiann pra nx nia^xa myaxxni ,’ainn aoipn praa nais r>n «p ox (a 
.muaian a"xan pra nx 'Vnaxn mr , -pVion 'aua 

nyiann pra nx rna^xa myaxxm ,’aiasn aoipn pv>aa nais T>n «p dx (n 
.nnirian a"xan jira nx V-naxn mr> ,-pVian Vir 

•T^nri bw nyiann pro nx Drynn Diaryn 7 »así?ua Diunm (8 t"ü 

. pain niunnn xin nnx yap 


N 


<gHo 



(i 






s 1 

(g)=o 

N 

(n 



(x 
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ma .Dmaaan ma mp irnrm ^«na munnn ,^num dit nan’ ya 1 ? pin ■«d 1 ? (9t"ü 

nnrnnu/ 

.nu-um'? amu/ man naaaV rmiía (k 
. ntnu/n 1 ? mau/ man yn»aa (a 
. nsnu/nV Dmu? man naia^ na^ra (a 
.mou/n 1 ? o mu? man naja •'sVa 30 ° na mina (n 

:DT>ujin ma mp -|mnn ,*yín»3 munnn n"j<an (10 t"u 

.ínyian mmna^i , y>’?ian iiik 1 ? ,mojaan nxhu/n'? nu?’ on’j xuaa (i 
nn?naPi -pbian -pis’/ iisn ornai majann nKnu/n*? nu?’ onn Ksaa (a 

• ínyun 

. íamxVi -yVian nnn nau/V ,mm:»an n^nu/n 1 ? nu?’ oma Kxaa (a 

•pVian 'au? innn nau? 1 ? iisn ornai ,mojaan ns-iu/n"? nu?’ orna xxaa (n 

.lamio 

man mp yob ura mntn nu/to ,mmn n"Ka muni .najan mu/a yan .‘mma (i it"u 





:m nvi 


45° 

(l 

o 

O 


90° 

(T 

30° (a 


,mntf maan mu/a naamon nanaa munnn ^an-nup^Kn-man bw íany ( 12 t"u 

pamn mm 

.man mpp asn nanan ^iiuna nu?sa (k 
. man mp'? 'yapa nanan muna nu/sa (a 
.man mp oy 45° na mm nsr> na^nan muna nu/xa (a 
.mnra nVn mx yoa-nop^xn man *?u? íany (n 
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:ynpy by 'ajns yainran (13 t"u 


. '«Baaa mu? "jina -w> T>'7ia nyian (x 
.•>Baaa mua nina na^na nyian (a 
.■»ojjn m® nina ,o-it xuna ,'iw* n , ’ 71 ° nyian (a 
.■>Baaa mua n 103 >°Tf hkwu jnmna nyian (i 

:n"Ka mij/na ^‘yinn bv auaann mu>a naainonn ,nn-na nina (14T"u 

.aia’on mxna 'aaa nsVnna inaaaua (x 

.aia ’0 Vaa na^nna ínaaau? (a 

.naVnna na’x maaaua (a 

.niyaBi m^iVn maiaua (n 

Ttarfa la^by ,nanuna ia->K laivau/ tnr Qinr> .“a^irna^ nairran ,p"iyau> nan by (i 5 t"u 

smyyiwa bbimb 

.nnx nyas by mp^nan ,nnnaa (x 

.myaB ’my by mp^nan ,niunaa (a 

.n’isn nyaa 'ay mp^nnn ,nmnna (a 

.na , na'? nTPiP 1 nanV ía^y (i 

.aimon mvim baa nanuna nairow dit mnr> ,bb^mb lairron ,pnyaua nan by ( 16 t"ü 

:myyma b^mb narfa ur> 

.nnx nyao 'ay mp^nan ,niunaa (x 

.myaB , mp by nip , 'anan , niunaa (a 

.misn nyas by mp^nan ,munaa (a 

.na^na^ niv®’ nan 1 ? ía^y (i 

:nn-naa mu/inn n"Kan (i 7 t"u 

.*)Buan ’ia i !P asp^ ~\W> orna xsaa (x 
.nBuan , ia , ir aspV nisn on^a xxaa (a 
.^Bp nBuan dk ,n is:i ornai jVna nBwn ox ,i®’ oma xsaa (a 

• nBuan ^'an ia’x (t 


475 



••nano mw3 rmnan mnm muni n"»o (18 t"ü 

*iou?n -iu?io pn (x 
.■{Op 'IBWn 1U7S3 pn (3 

.ynp *ixun *)ounuo pn (1 
• 7 Dp xn nuaxa oai Via ^Buari luaxa Da (t 

:b->boi munnn n"K3n bv nmy (1 9t"ü 

.rnonan tsod 9 -pan onm ,'íoun ’ia’u> aspV iun orna xsaa (x 
.')ou?n na’ua aspV -psn orrai ,rmnan nstiaV a®’ orna xsaa (a 

. «louan na’u> aspVi rmnan moa*? i®’ on’a xsaa (a 

.rmnan nsoao n^n U’xi , ^aum na’u? aspa pn nVn (n 

Kin luaann rpaun mnpn ntonna munnn n"ton pva - ya 1 ? pin m 1 ? (20 t"ü 

if-Vy mrpu* nimu/ htd 

. mpan «loun nx vaaan «|t>u> ms” (x 
.mpan <iB®n nx unVnan ^du? hs 11 (a 
.mpan «loun ’ia’u?*? naanan «iou? ns” (a 
.'?’’aoa munan a"Ka'a naiaa nm (n 

txn nmyy nioun (2U"o 

ixijn ,’tma i»® na’u>B nxsma nnx b">bo Tina muna B"xa nyaw (x 

.manpo xsaan ’au? b->bo m-Vy 

.aaaa bw Q’atnpn 7 ’a aainoa mina fb^bo ima muna a"xa nysm (a 

..yup aaaa nVx ompau? nywa tb^ba ima muna a"xa nysm (a 

.-iyp íasy xmu? ^ou? na’u?a nxsma ^Vo ima maia a"xa nyam (n 

;-iu/k ,n"xa l ?i l 7Da muni .‘aiVoa mim ,tnTn nnany nx Di^nan dk (22t"o 

.mpan onrn yn’a *7 naiaa lamau? ,dit nant 1 ? ona’ (x 

.mpan onrn yima larmu? ,onr nanr 1 ? ona 1 (a 

.^Voa ou nam 1 ? ona’ x9 (a 
.Woa psiVn ou nam 1 ? ona’ (n 
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:rr>nyyn nK-iumn nysin ( 23 t"u 

.n* 7 i 3 * 7 ’*?oa Dun nasiyu? ’K3na ,y3*7 pinV nsisa (k 

.niop * 7 ’*?oa mrn nasiyu? ’ton3 ,y3*7 pin*? nsisa (3 

. 73*7 pin*7 *7*73 nSISO n3’K (j 
.onn naxiy ’i3’u? *7u? mpa *733 yi*? pm*7 nsiso (i 

:dk ,73371 1 ion pum (nvou/nn) nmyyn ruaumn mpn ( 24 i"u 

.tn» nsas ínasiyw oir namV oni’ mx D*?iia a"Kon ’i3’u? (k 

ny’u 73 muna a"K 3*7 oni’ ,n”3u>3 mx nsax ny’u?a o-irn nasiy ’i3’u? (3 

.mH 0*711 

, nnx 0*711 ny’u?a mina a"x3*7 diu’ mx nsax my’u?3 omn nasiy ’i3’u? (3 

3U7K3 ,*7’*?0n pi irw nSBX my’U?3 DnT D’nT’ mX 0*711 my’U>3 B"X3 (n 

. nnx oiK x’n inn33nn 

:bibo -pn 1 ? bna 07333 dk ( 25 t"ü 

.n 3 nu 7 n x*? i* 7 u? mxnu?nn (3 .*73311 i*?ip mxnu?nn (x 

.*?oi3n 1 *?u? mxnirnn (n .ppn Pu? mxnu?nn (3 

:KYay mnyy ntcwn bw y 7373-110 pbxn man ( 26 t"u 

, *?7*7D3 DTITn D1TH naXiy*7 1U7’ on’3 (x 
.*7’*7D3 Dum ontn naxiy*? yisn on’3 (3 
,* 7’*703 mim mrn naxiy *7U7 ’i3’wn 3sp*7 nu?’ on’3 (3 
.* 7 ’* 7 D 3 onirn Dim naxiy *7u? ’i3’u?n 3xp*7 yisn on’3 (n 

:K’n nmn nxnwn ( 27 T"o 

-*?y nxiin ,’033a nou? n3’u?a nxsino , nnx *7’*70 *pna muna a"x3 nysin (x 

.inanpa N3B3n ’3U? *7’*70 ’!’ 

.nxi’ íaxy xinu? nou? ’i3’u^a nxsino f *7’*70 yina nnuna a"K3 nysin (3 
. 033 a *?u? i’3op y>3 33inoa ínrna *7’*70 yina nnuna a"x3 nysin (3 

.yiap D33a i’*7N o’anpau? nyu?a *7’*70 -pna muna a"xo nysin (n 
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:dk -rrtK t-un K-»n nmnn mKiumn (28t"u 

aay^wa nno ■>33'>w’? oaaa paaayxan Woa ,aran oVaa n?’W 2 nnn ’U’w (k 

.«awn V^oa anx oVaa 

nnsay -na’® 1 ? oaaa ^aawxan Woa ,anN asax aayapa oar ransay •>aa - >tt> (a 

yawn '?’'?oa arw asax aay>\pa Dar 

Woaap ■p'? maa ,’aawKan Woa ,anx asas aaywa oar raaxay ■naaj» (a 

.araK aVaa “nyV?a a"sa mwi’ ^aapra 

•pb oaaa ,’jiwnn Woa ,rp’awa arax asas aay>u?a oaa raasay ■>aa'>u> (a 

.arax a^aa aay>u>a a"ío mun’ ■>’aapn ^Voatr 


tma^rna mana rnaan mNawn (29t"u 


.yan (k 
yaan (a 


. aaaa (a 

. a"a’?-aan (a 


aa natmnn n"ton maaa .auta abnum bxyn bw pbn rmrm a-nturt ^i^oa ük (30t"u 

:nu>K ,nai rimai 1 ? 


.íms as”w pipn nx pma (x 
mm ayw pipa rax lyVrr (a 


. araax ayau? ao\í?n ’aa’w pva aaa Vya’ (a 
.anix ay>u> *|B©n ^aa^u? pa’aa 'aym (a 


:maarn romana nymn (3U"u 


.nViy ■'jVtfKan ^Voa oarn naxay ai»xa pa ya9 pan 1 ? nsaao (x 
.naav> aaawxan Woa Dara naxay aipxa pa ya*? pan 1 ? naasa (a 


.Vara o’apan ’a\ya ya 1 ? pin 1 ? riDasa (a 
.yaV pan 1 ? bbz rasasa na’x (a 
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.Vna m?V Kbb nr na by m nm“D n^iVo nu; (32 t"u 
:^ on bbn “im 1 ? Vnn mi 1 ? nr-pam dk 

.rpaann nt<au?nn Dapa Vaa’ (k 

.rpaann nxawnn oapa pp’ (a 

.nnann nxawnn cnpa nanup xb (a 
.mnnn nnnwnn mpa 7 Dia’ (a 

:Kin nVpiVo ij\y pá mniyn ona (33 t"u 

.D^i^on bw masyn nxnwnn mpa pa omn (n 
. oiWon bv? maxyn nxawnn ’aapa n^saa (a 
.laiwmn V?oaw nt b i’au>n '?’’?oa© manan asoa pa orpn (a 

Vi^on '<T>-by axiau> ht pá*? ’a»n V^cn nx -|mnn t )D\r , n iiaiw pa an’n (a 

.lanrxan 

:pnpy by byian amon roa nour (34 t"ü 

. n’asyn nxawnn (x 
.nmnn nxawnn (a 
• n’aann nmwnni n’asyn nxawnn (a 
.nana na’x Van maupnna nnx *)x (a 

:mnuna nnynnum aixaun (35 t"ü 

(a .aup o ar (x 

(a .pBiV»n oat (a 

:Kin iNJun ninnnn orr> (36 t"ü 

.manan asoa on’ 1 ? aur (x 

• maiaan asoa orr 1 ? "pan (a 

• oiaarn maxiy orp 1 ? ayp (a 
.Giaatn on’’7i niaiaan on’ 1 ? cpnnan om pa au?p px (a 


.psiV>n aan au” Dar 
.aaba maa nna 
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:tpn*mn dto-it nn nbna-iyn ( 37 T"u 


,’iipan ou 1 ? mal» naaaa V?on 1 ’? , na (x 
.■mpan airn naaaV nnr naaaa V^on ''pna (a 
.nanwa naaaa '? , ’7on 'Vvia (a 
.na munan a"xaa nxsma .'arnan na , '?a (i 


snyiap ínnviy w aun mt ia dtit iu^k > i ?'> i 7d bw ‘aTia na^a jjVaiaayn i mT (38 t"u 


.ontn naxiya cp^iVn vn’ (a 
.V^a cpa^p ivp xV (n 


• nxa D'>'?na v»n’ (x 
.nxa D , íap ivp (a 


:-b n^mia Vna naiba rfcnaayn to-it (39t"ü 


.na^n own (a 
.nyswn oiu? 1 ? D’a*na oa’x (i 


.na^n aiaa’a (x 
.na^n tnaa’a 'ntra (a 


:bna ma^a rfriaaynn ■>n~iT nK mraarV •na (40 t m u 

.nra ht omuai D’p -1 onsa ma^n nu orna (x 
,-mx unaa ma^n nx □ •'Jia (a 
. nunma nia^n nx o^aia (a 
.-íwaxn 9aa nmaa ni^nVn Vya *?naa ma^n nx traia (n 
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n 


proa .“Vn^-nan i mxnuou/ ,nox onn mu/a ya n"o 30 omxu/ ^o 
nnona yj xo dx ^na munnn n"xan -py nx au/n .non -í-np 1 ? *pixn 

.mnu/a nun 0.5 bw 

20 nnrroa ,~\"nb mw-oíni 0.5 bw nxnuo byi ojat: mwa ,yj ybxa 
aro mynn Vibom n"o 20 xo man ■mp mnna i^mn ynx .noiu/n-nun 

.-pVina mu/inn n"xan -py nx au/n .man ■mp 1 ? 

oaj» mu/a ,nmu/a-nun 4 bw nnona yj nu/x ,»"o 30 lamxu/ .'yoa 
.uVn 0.6 bw n"xa nnann ,man mrp 1 ? ayna ,T»nx 

.mu/a nxnu/nn nx au/n 

xo rínpu/n mnnnnu/ ,^nu/n bxynn pb n nnnn ,n"o 50 omxu/ .'yo 
nnona ,n"n^-nan 1 xo inxnu/n nu/x pumn mu/a ya V^on .mx 0.1 

.man mp 1 ? -pixna ,nmu/a-nun 2 bw 
.boo by Vyian man nxi Vayna mrn nnny nx au/n 

.nmu/a-nun 20 bw nrrnna nox OAin mu/a yj ,nun 0.5 mmxu/ ,-p^n 

mn^-nan 1.2 xo mu/a quu/n maoy 
nnunn nx pnvuann nmma .-yò-ina nnannn ,->bnwm paonn -py nx au/n 

. mx 0.1 xo myrnn Vaynn 

mun mirra ,nmu/a-nun 2 bw mmrmn ,'n 1.2 lamxu/ .-p^in myon 

.n"nb-nan 2 mxnuou/ ,oaad mu/ pioV 
,V?num biyna pVinn myp nx Dnnrm dx ,mu/inn n"xan bw nny nx au/n 
?*y»bi»n ^y byv ma nrx ,cnx 2.4 xo ròipuo mnajnnu/ 


i ? y a 

(l T"U 

(2T"U 

(3T"Ü 

(4T"U 

(5T"U 

(6t"U 
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nnnn ^snn ,nVnu/n Vnyna nannn ,Dnx o.oi nnnmnnm nun 0.5 nannxu/ ,7^1» ( 7 t"o 

^"nb-nann 1 .4 nnxnu/nu/ ,-umn yn "y^nnn .u^n 0.5 nywn xnn na 

.n”3ra-n"o 50 bw nnmrma ,man -nnp 1 ? nynn 
. nynmn nyu/a “yònnn □mm mm nnyny riK au/n 
nana 1 ? nansn nnaiau/ ,a"xa nxnu/n 1 ? nanu ’onjan nn\« V^nan nyun mannn 

.nnpan a"xan 

■pm ,->bnwn biym bw p^n nnnnn ,nnK 0.01 nnnunm n"o 50 nannxu/ n 1 ' 7 '’ 0 ( 8t " ü 

-pnxn VnVona mnx mnin mu/a yj “p^nnn .uVnn 0.5 mvTO nnn mw nmnyp 
-ubnn 1.4 xm níjnnn mu/a nxnumn .mnju/a-nun 0.5 nnmnnan man mnpb 

:au/n .~\"nb mnu/ 

.-l^nnn by bynan man myny nx (a .-yibina mu/nnn n"xan nx (k 

,-pbnna msnnn paonn nx (n .-y»bnna nmm mm nnyny nx (a 

1200 nnnmna nmy amo naannon ,n"o 5 bw onmn nbya ,mnann npom ( 9 t"ü 
- aann 0.2 nnxnu/nu/ ,mnx ■nanan mu/ bw man •nnp 1 ? nyna ,npna manado 
.nmnn 1 ? rtpomn qpm pa mu/nnn ,n"xan nx au/n .mn 1 ? 

.Win iniK nWa xnn npomn on’nnw mn mannn 

aypa .mnV-nann 0.24 nnxnu/nu/ ,iünan nnu/ bw nmup pa nany nun ‘jmn (iot"ü 
nuu/ dk .Vima nnunnn n"Kan bw nany nx au/n . nnx rn^u/a nys 40 bw 

.n"o 75x50 xnn niaupn 

nnmnna ^"n 1 ? nn-nuz-u^nn 0.8 xm na t^uu/n nnaiayu/ .■nnxin nnu/a yj ybva (1 ir"u 

.man mp ^a 30 p na mnnn ,mm/n-nun 10 
.-p^nna nnunnn n"xan bw nany nx au/n .n"o 30 n^nnn bw ^ysn namx 

,n"nb-nam 1.2 nnxnu/nu/ f mnx lunnn nnu/a yi ,'n 1 nannxu/ .nu^ b^n (12t"u 
bnynn p^n nnnnn b^nn . mnu/a-non 20 nnmnnnn man mpb ayj pmaa 
'rjyna Dnnm nnm nnyny nx au/n .nnx 0.1 xm n^nan nnnmnnnu/ ,ibnwn 

.^■nnn nynmV nmn proa ^ynssn man nnyu/ nxn 
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-Pm mu/n mmK nvnrmn -^lyn Vòonn yj ,n M o 80 Kin ^ysn i3nw ,t i ™> (13 t"ü 
yynn b^mrn ,n M o 30 Kin nyunn Vibon nmp .i"nb-mn 0.8 bw nmum byn 

:num .npm ammm 3000 
.munnn n"Knn irnnn nK (k 
.munnn n"Knn bw m-nnn mny nK (3 
tbds nx nxon» nvmnn mnrni ,inx -limo '/npna inx mnm -pn :nnmn 

.nnx n^Ju/n nnvtnan 

irvou/nu/ , nmK mu n mwn nnmnon ,n"o 50 Kin ^ysn nn-mu/ ínunVn nnnn ( 14 t"u 
n"Knn bw •«yann mny nx num .mnua-nun 10 bw nnmnn , - i"n l ?--inn 1 
nyunn pr»nu/ ynn ,mnn mp 1 ? uru nyunn punu/ ynn .nnmnn munnn 

.DiVmpn Dmmm mnn mp ny 30 ° nn nnu ~ivt> 

bu> nrr»n»n ,n"nV-nnn 0.45 mKiu/nu/ ,*pnK mun miw nnmnon nnmn ( 15 t"u 
( mmon my proa) b^ysn nmiKi n"o 8.5 nnmnn ann .npnn tpmmo 2000 
pun pn rvmTrt nu/o , nnmnn munnn lynn n"Knn nx num .n"o 8 xm 

90 ° nn Km mu/n pun pn 1 ? ‘jnnn bw nyunn 

100 nvnnnn ,t n th-~ay\ 0.8 mx-iumu/ ,-pnx mun mu/n nnmnon nru ( 16 t"u 
. n"o 51 'mysn nn-nxi n"o 30 nnmnn nrm .npnn nnun 
nyunn pio pn nuirn nu/xn ,nnmnn munnn n"Knn bw lyamn mny nx nu/n 

. 30 ° Km mu/n pun pnV bv>nn bw 

mun mu/ -pnn ,npm nminm 450 bw nnmnn ,nT>y mno nnmnon nnmn (i 7 í"u 

.•vn^-mn 1.2 inxnu/nu/ ,mnx 
.n"o 30 tem pv>nn ,nnnxi n M o 20 xm rannn nrm 
nmyn nmn quum mn .nnmnn munnn nrnn n"xnn bw mny nK nu/n 

?nnmnn pi 
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■mK-iu/my ,t»hk -vm» rnwn ,Tv»y 3-00 ,3amon mama 4 byi -oaVn b->bv (18t"ü 

.muuo □■'mno 50 bw rrmnna f 3"»b-aan 0.8 
.n"o 16 larnai n"o 32 xin ‘yVon bw ‘myan paixn 
nyunn pr»a pa mnmu/ yaaa .V^on myp pa ysmn .wan n"xan nx au/n 

. 90° xm m3n -mp pab 

maiam 120 bw mavma la^y 313 o 33inon .mama 250 Vya ."oaVn b^bv (19t"u 

. ttjk ■'uwn mu; pina npa 1 ? 

. 33 n o.os Kin .b^on yn amnn .rmnn puu/n 3iyu> 

.‘yVoa aaiynnn mamn n"xan bw iaay nx au/n 

.man mpb 3 yj 3 ,amx iu:nn mw .naiyp mamna y: 'mn (20t"u 
. nriju; 0.1 bw piT pasa 3311 0.1 aiyu/a puu/ ‘ymn imn inyian ")in 

.^nro naunnn n"xan nx au/n 

noma 50 byi ,b' , bv bw imiama nx imn mriuz-oVn 4 x 1 o -4 myu/a pou/ (21 t"ü 
. nau/inn n"xan bw i33y nx aum .n^ou/n mxn bw pr pasa 

3311 6x1 o -3 -n runu na .mama 1000 Vya b->bv ia 3 amnn ,pou/n bw i33y (22 t"u 

_3 

.nmu/ 0.1 bw pxr p3S3 3311 1x10 3y 
, l ?'> l ?03 naunnn n"xan bw yyinnn i33y nK au/n 

331T’ I 7''73 5 3y naVPVm 1-0 ninU/nn TV1XO 10U/ 33in ni3->33 100 ^ya b">bv 133 (23T"U 

.biboi munnn n"xan bw yyinnn i33y nK au/n .nnaun^n 2 iu/na 

.3311 0.4 3iyu/3 Kin .mama 200 I ?y3 ,-wu/yn uiimaopbxa iou/n (24 T"ü 
. írnawn mxn nsbin ,ddiò mm nnyiy nyb 3yi Jrawn n bxym nrrnn yaan 

.naunnn n"K3n bw yymnn i33y nx 3u/n 

nnainm *na na^ nmx by doiii .mama 1000 tra nnx biiv ,u^bv 4 (25t"ü 
-| in 3311 0.01 3y 3310 3311 0.03 Xin D^boíl 133 pUlOT 3TJPW .3103 
. d' ,i 7'' i 703 munnn yyinnn n"xan bw i33y nx aum .moum-munnn 
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,a"no 50 Kin nbw ^nnn nuu; nu/K ,Vna na^ nniK by omaa d^Vo nu/ (26t"ü 
. a"» 1 ? aan 0.006 aiy>u/a rrnjaan HKau/n Dann ,dit aan n^^on areo 
^"n 1 ? aan 0.156 ti: ay HKau/nn nbiy "n^oa Dam nnyny naam ni-^y 
naunnn n"Kan bw yyannn naay nu au/n .mnu/ 0.075 bw pr pas "pn 

. 2500 Kin nmana ason dk ,num b^boa 
.cpbdu/h nay nu nVnn au/n maaan 

(mnyy HKau/n oapn) niKaum ^ya , pu/na naunnn n"Kan bw yvinnn naay nn (27 t"u 
? mnu/n rnyrrn -pn ddk ay asnK 10-n mY» pu/na Dam ramy dk part 2 bw 

naunnn ,n"Kan bw yvinnn naay nx aum .mn 2.4 bw munu/n ^nu/n ^yn^ (28 t"ü 
bw pT pas -pn asnK 4 ay aanK 12-n mnu/n ia mim mm nnmy dk , 'nyna 

.mnu/n manyy 

pT pisa pddk 2 aiy>u/a mm nnyiy nnu/a dk .^o bw nuou/nn hk au/n (29 t"ü 
. ubn 200 Kin yrrann íaayu/ n"Ka ia munn .mnum mKn bw 

miwn uVn 5 bw ymnn n"Ka dk ,nnK mnu/a mm nnny nnu/ my>u/ mn (30 t"ü 

?iajn 0.1 bw muou/n ^ya ^oa 

a SDK 3 my»u/a mt nnu/ dk ,mana 1000 ^ya bibu bw nimu/nn riK au/n (31 t"ü 

.aan 3x10 -6 aiy>u/a tpu/ nnu/ 1 ? ia Dana 

_o 

.aan 2.5x10 aiy>u/a Kin na^Va tpu/n .mana 2000 -paa ummaupVK (32 t"d 

-3 

.aan 2.25x10 -b tpu/n aa^ mnu/ ms^K bw pr pas -pn 
•íit pT pasa munnn n"Kan bw yyinnn iaay nK au/n 

.mana 100 -paa ibu/ aianm aan 0.5 aiy>u/a tpu/ avn unmaup^K (33 t"ü 
. mnu/ 0.01 bw pT pas “pn odk^ Dam nnviy naaT> rnanm Dar nposn Dy 
.rnanm ^oa naunnn n"Kan bw ymnnn iaay nK au/n 
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^numn tnr pima Dy .mana 50 -pia mm aan 0.01 bu; yap puu; puma ( 34 t"ü 

. mmum mxn "pn üdx 1 ? quum nr» 

.puma nau/inn n"xan bu; yymnn aiy»u;n nx aum 

aiyuo xin t\uu/m ,asnx 5 xm ,mana 600 ^ya V^oa naim ,mTn nnyiy ( 35 t"ü 

.->an 1 o ” 3 
.b^bon mxaum nx aum (k 
mi vi tnm nnyy nx .V^oa mw’® n"xan bw yyinnn aiynzm mn (a 
.lisn pvoa asnx 5 bw navnyb nymm mira raum .ddk 1 ? 

,rp’w 0.1 xm "p^nnn "jum 

.mana 200 *paa ,a"no 0.8 iann nuun n"o 4 laanxu; ,->b->bi b->bo ( 36 t"u 

.bibvrt mxaum ni< aum (k 

mom rxòrfrn nVya mVa na-» 1 ? mn 1 ? anra dx ,W?on mxaum nnn nn (a 

? 15000 bw 

200 Vya bibu -yna ,a"no 0.8 nann nuun n"o 4 naaixu; ,mVD nmV by ( 37 T"u 

. mana 

.3000 xm mVsn bw monm nòrfrrm dk ,y6on mxaum nx aum (x 
mrn nnyiy dk ,^oa naunnn n"xan bv yymnn myum nx aum (a 
.mwòm 5 bw par pasa asnx^m 30 aiyum runum 

nuun ,n"o 100 yannn iaix n^ya ,1335 morn mbrftn nbya Vna nyau by ( 38 t'’u 
.asnx 2 mnynyu; mT xunan ,mana 600 ^ya an’y b^bo “yna ,a"no 10 inn 

.mana 5000 Vya mu; b->bv -paa rrr b->bv by 
.mmu; 0.01 bw pT pasa odíò pu/xan ‘nbua mnyiy mar» trun pnm nya 
.num V^oa munnn ,n"xan bw yymnn aiyum nx aum 

nx nV^nn mpn :nimn 

nmxnum au;x .mana 4800 bya b->bo yn naix aanx 2.2 inanjw ynap m T (39x"o 

.“y^oa rpum my»u; nx aum . nan 10 


486 


-4 

innyiyu/ yiap cm rrm ,50 v»mama naom man 10 imuou/nu/ ,bibv yn ( 40 t"ü 

.b^oa yu/n myu/ hn aum .nanK 6 

.nanK 4.1 mnyiyu/ cm dtit mana 780 ^ya 'mVo yn ( 41 t"ü 

_3 

.nan 4.2x10 my»u/a xm ia tpu/n nx .^on mxnu/n nx au/n 

• man 0.3 xin nu/ pa (nmnnn mxnu/nn) nmnn nxnumn mpn ( 42 t"ü 

. nanx 2 innyiyu/ ,mt crm pu/xnn ^oa 
.mnu/ 0.04 bw pt pnsa odk 1 ? rvrvp pu/xnn ^oa mm nnyiy 
.nu/n b’Voa nnunnn n"xan bw yyinnn myu/n nx au/n 

myu/a cm nnny nmu/ dk nu/ pa nmnnn mxnu/nn nx au/n ( 43 t"u 

n"K 3 nyai:f 7 ma , pu/xnn ^oa ,mnu/n ms^x bw pT pnsa ,nsnx 0.5 

.u^n 5 my>u/a yyinn munn 

400 “ 7 ya nu/ bibv nyn inampa .nsnx 3 xm ,nnx b^oa mim ,mm nnyiy (44t"ü 
ny»u/a ^pVn rpu/ dk .D^bon nu/ bw rvmnn mxnu/nn nx au/n .mama 

.nu/n ^on ny a^nu/n naiTÒm 1.2 

nanum mu/xnn b^oa .man^na 6 bw nmnn mxnu/n nmny D^bo nu/b/ ( 45 t"ü 
. mnu/^m 2 bw pr pnsa nsnx 40 myu/a mm nnyiy 
nnu/n V^oa nnunnn n"xan bw ymnnn iany nK au/n 

ny nsnx 12-n Dnm nnyiy nnanu/n Dminy d^^o nu/ bw mu/xnn ^oa ( 46 t"u 
,-> nu/n b-òoa ,nnunn yn nxyina .mnun^na 0.5 bw pT pnaa nanx 2 
.nmnnn mxnu/nn nx au/n .u^ii 60 xm yyinnn ianyu/ n"xa 

man 0.25 Km mu/xnn ^on bw mKnu/nn ,0.6 Kin nu/ pa mmyn nma (47t"u 

.tnb^on nu/ pa nmnnn mxnu/nn nx au/n .mm 0.36 mum bun 

mama n"no 10 yn nuun n"o 20 yix ,1200 m^rfrn nbya Vna naiV by ( 48 t"u 

.1000-1 500 nmmama naonu/ .□■/'riVo nu/ 
.tp^on nu/ pa nmnnn nxnu/nn nx au/n 


487 



.400 vnu/n ^oai 800 «in ww bu/ "oiu/Kin V^oa maman naon (49 t"u 
. iqdk 2 mnyiyu/ pofnn nu dut 'jwkih ^oa 
.vjjum b-bvb -íairron Viyna mm nnyiy pk au/n 

. 500-1 1000 Kin nrro Trom wu/ bw maman noon ( 30 t"u 
mirro laiu/Km ^ort dk ,«itm b^on iptn pa miu/n ,n"Kan nK au/n 

.u^n 220 nun 1 ? 

.1500-1 1000 Nin nnn nVyn w bw maman nson (5iT"u 
mpn 1 ? nairro mu/mn dk .•«au/n V^on ■'pin pa Yiiu/n n"Kan riK au/n 

.uVn 200 Vu/ pai^n nrro 

Vu/ psiVm nnn nu/n^ -lainrn mama 800 'bya kih ’kw Vu/ mu/mn b^on (52 t"ü 
.D iK 20 ínnunnu/ pny 1 ? nairro ,mama 160 bya ,irou/n .uVn 220 

■uiu/mn Vi^oa mim mm nnny nm pnvn -pn mim mm nnny nx au/n 

. iKiu/n bu/ 

.ui 44 ny»u/a pson -piyn ,piy nairro ■/kiu/ Vu/ ■«aum Vk (53t"ü 
. uVn 220 nunV nairro Kin dk ^aiu/xm V^oa mim mm nnany dk au/n 
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